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The  masterly  researches  on  tlie  mydriatic  alkaloids  by  Professor 
Ladenburg,  to  wWcb  we  assigned  tlie  first  place  in  the  introductory 
pages  of  the  preceding  volume,  fitly  occupy  the  same  position  in 
the  present  work,  owing  to  the  great  and  unabated  interest  mani- 
fested by  the  scientific  world  in  their  further  development.  In  his 
earlier  reports  two  such  bases  only  were  spoken  of  as  definitely 
proved  to  exist  in  nature,  viz.,  atropine,  Cj^^  H23  N  O3,  occurring  in 
Atro2:>a  Bclladoyina  and  Datura  Stramonium,  and  hyoscyamine,  cor- 
responding to  the  same  foi-mula  and  occurring  in  the  same  plants 
as  well  as  in  Syoscyamtis  niger  and  Diiboisia  myoporoides ;  while 
daturine  and  duboisine  were  shown  to  be  identical  with  hyoscya- 
mine. A  third  member  is  now  added  to  this  group  by  the  isolation 
from  Hyoscyamus  niger  of  a  second  alkaloid,  the  presence  of  which 
in  the  mother  liquor  left  after  the  crystallization  of  hyoscyamine 
had  been  already  recognised  by  him  in  his  previous  investigations. 
"  Hyoscine,"  the  new  base,  agrees  with  atropine  and  hyoscyamine 
in  its  formula,  but  differs  from  both  in  yielding,  upon  treatment 
with  barium  hydrate,  tropic  acid  and  pseudotropine,  whereas  the 
two  other  alkaloids  named  split  up  under  the  same  conditions  into 
tropic  acid  and  tropine.  The  name  "  hyoscine "  had  previously 
been  applied  by  him  to  a  body  obtained  from  hyoscyamine  by  the 
action  of  barium  hydrate  ;  but  the  proved  identity  of  this  body 
with  tropine  justifies  the  transfer  of  this  name  to  the  second 
alkaloid  naturally  occurring  in  henbane.  The  series  of  "  tropeines" 
or  artificial  bases  produced  by  the  action  of  dilute  hydrochloric 
acid  on  various  organic  salts  of  tropine,  has  also  been  further 
extended,  and  has  gained  additional  interest  through  the  obser- 
vation that  homatropine  (oxytoluyltropeine),  a  member  of  this 
series,  possesses  mydriatic  properties  fully  equal  to  those  of 
atropine.  The  most  important  feature,  however,  in  Professor 
Ladenburg's  recent  results  is  the  decided  progress  made  towards 
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the  artificial  production  of  atropine,  an  advance  so  great  as  to  place 
the  actual  synthesis  of  this  alkaloid  within  measurable  distance. 
His  previous  success  in  reproducing  atropine  from  its  decomposi- 
tion products,  tropic  acid  and  tropine,  naturally  pointed  to  the 
artificial  formation  of  one  of  these  two  bodies  as  the  first  step  to 
be  attempted  ;  while  the  close  relation,  observed  by  him  in  con- 
junction with  L.  Riigheimer,  between  hydratropic,  atrolactic, 
atropic,  and  tropic  acids,  and  the  convertibility  of  these  acids  into 
each  other,  indicated  a  suitable  starting-point  in  this  inquiry.  By 
treating  acetophenone  with  phosphorus  pentachloride,  heating  the 
resulting  dichlorethylbenzol  with  alcoholic  solution  of  potassium 
cyanide,  then  removing  the  alcohol  by  distillation,  boiling  the 
residue  with  barium  hydrate,  and  finally  acidifying  the  product 
with  hydrochloric  acid,  these  chemists  have  succeeded  in  producing 
atrolactic  acid,  the  conversion  of  which  into  atropic  acid,  and  sub- 
sequently into  tropic  acid,  pi'esents  no  diflSculty.  The  synthesis  of 
tropic  acid  being  thus  accomplished,  it  now  but  remains  to  attain 
the  same  measure  of  success  with  regard  to  tropine,  in  order  to 
ensure  the  synthesis  of  atropine. 

In  another  direction,  too,  the  chemistry  of  vegetable  alkaloids  can 
boast  of  a  similar  triumph.  Morphine  has  been  converted  into 
codeine ;  and  this  important  result  has  been  brought  about  in  a 
manner  creditable  alike  to  its  author  and  to  modern  organic 
research  in  general.  A  correct  appreciation  of  the  fact  that  mor- 
phine, though  a  decided  base,  also  possesses  the  characters  of  a 
phenol,  has  led  M.  Grimaux  to  infer,  that  if  this  alkaloid  be  re- 
garded in  the  latter  capacity,  codeine,  differing  from  it  in  composi- 
tion by  C  Hg,  may  be  considered  as  the  methylic  ether  of  this 
phenol,  and,  as  such,  should  be  producible  from  it.  The  soundness 
of  this  reasoning  stands  fully  confirmed  by  the  successful  issue  of 
his  experiments.  One  molecular  weight  of  morphine,  when  gently 
heated  in  alcoholic  soda  solution  with  a  molecular  weight  of  methyl, 
yields  a  small  proportion:  of  free  codeine,  which  may  be  separated 
by  means  of  ether  from  the  iodomethylate  of  morphine-soda,  the 
main  product  of  the  reaction.  After  suitable  purification,  the 
alkaloid  thus  obtained  agrees  in  all  its  characters  with  codeine 
extracted  from  opium.  Ethyl  iodide,  under  the  same  conditions, 
yields  a  new  base,  homologous  with  codeine  ;  and  it  is  considered 
more  than  probable  that,  by  extending  the  same  treatment  to  the 
iodides  of  other  alcohol  radicals,  a  whole  series  of  such  artificial 
bases  may  be  obtained  from  morphine.  Almost  at  the  same  time 
these  experiments  were  being  performed,  and  entirely  independent 
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of  M.  Grimaux,  the  complex  fuuctions  of  morphine  above  alluded 
to  also  occupied  the  attention  of  another  chemist,  M.  Chastaing, 
whose  labours  in  this  direction  have  resulted  in  the  preparation  and 
analysis  of  sevei'al  definite  chemical  combinations  of  this  alkaloid 
with  potash,  lime,  and  baryta. 

Whatever  doubt  may  hitherto  have  existed  as  to  the  presence  of 
codeine  and  of  narceiue  in  the  poppy  heads  of  commerce,  is  now 
definitely  removed  by  a  communication  on  this  subject  addressed 
by  Mr.  T.  B.  Groves  to  the  recent  meeting  of  the  British  Pharma- 
ceutical Conference.  That  some  uncertainty  did  still  prevail  on 
this  point  may  be  seen  from  the  statements  respecting  the  chemistry 
of  this  drug  in  the  "  Pharmacograpliia,"  in  which  narceine  is  left 
entirely  unmentioned  among  the  known  constituents  of  these  cap- 
sules, while  the  presence  of  codeine  is  spoken  of  as  somewhat 
doubtful.  The  variation  in  composition  due  to  climate,  soil,  and 
different  stages  of  maturity,  the  multitude  of  alkaloids  probably 
present,  the  very  minute  proportion  in  which  they  occur,  and  the 
troublesome  abundance  of  extractive  and  resinoid  substances, 
referred  to  by  Mr.  Groves  as  a  source  of  considerable  difficulty  and 
loss  in  the  isolation  and  purification  of  these  alkaloids,  all  combine 
to  render  anything  like  a  complete  elucidation  of  the  chemistry  of 
the  poppy  so  intricate  a  task,  that  the  discrepancies  presented  by 
the  literature  of  this  subject  are  far  from  surjirising. 

The  observation,  repeatedly  made,  that  strychnine  of  commerce 
has  not  always  the  same  composition,  is  confirmed  by  Messrs.  A. 
Glaus  and  R,  Glassner,  who  find  the  formula  of  this  base  to  be 
in  some  instances  CggHgjNjOo,  while  in  others  it  is  decidedly 
Coj  Hoo  Ng  O2.  They  do  not  regard  this  difference  as  at  all  due  to 
the  presence  of  impurities,  but  believe  that  Strijchnos  imx  vomica  is 
capable  of  producing  this  alkaloid  with  a  variable  amount  of  carbon. 
Mr.  W.  A.  Shenstone,  in  continuation  of  his  researches  on  brucine, 
reports  having  exti^acted  the  alkaloids  from  a  large  quantity  of 
nux  vomica,  with  the  precaution  of  avoiding  all  heat  in  the  presence 
of  free  acids  or  alkalies  and  employing  as  little  heat  as  possible  in 
the  whole  process.  He  describes  a  process  of  purification  by  which 
he  has  succeeded  in  freeing  the  brucine  from  every  trace  of  strych- 
nine. The  numbers  obtained  in  his  analysis  of  pure  brucine  agree 
with  C23  Hog  N"^  C)^,  the  formula  generally  adopted  for  this  alkaloid. 
It  still  remains  to  be  shown  whether  brucine  perfectly  free  from 
strychnine  does  or  does  not  possess  toxic  properties.  The  so-called 
igasurine,  supjiosed  to  exist  in  the  mother  liquor  left  on  the  extrac- 
tion of  strychnine  and  brucine,  and  regarded  by  Schiitzenberger  as 
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a  complex  mixture  of  bases,  is  found  by  Mr.  Shenstone  to  be 
nothing  but  impure  brucine. 

Dr.  C.  R.  A.  Wright  publishes  a  valuable  summary  of  the  final 
results  of  his  long  series  of  investigations  of  the  aconite  bases,  in- 
cluding full  directions  for  determining  the  purity  of  aconitine,  the 
crystallizable  alkaloid  and  chief  active  principle  of  Aconitum  Na- 
yellus.  In  his  opinion,  the  development  of  this  subject  has  now 
reached  a  stage  at  which  it  may  fitly  pass  from  the  hands  of  the 
purely  scientific  chemist  to  those  of  the  pharmacist  and  manufac- 
turing chemist,  since  the  questions  still  remaining  to  be  solved  are 
the  determination  of  the  circumstances  (as  to  soil,  climate,  age  of 
plant,  etc.)  which  influence  the  relative  proportion  between  the 
crystallizable  aconitine  and  the  non-crystalline  alkaloids  naturally 
accompanying  it,  and  the  elaboration  of  the  best  method  of  separ- 
ating the  crystallizable  base  from  these  amorphous  bodies  on  the 
large  scale.  It  is  to  be  hoped  that  efforts  in  this  direction  will 
prove  successful,  for  upon  this  success  depends  the  question 
whether  pure  aconitine  is  likely  to  find  favour  as  a  medicinal  agent 
in  preference  to  the  indefinite  mixture  of  bases  now  sold  under  that 
name. 

Messrs.  E.  Harnack  and  H.  Meyer  claim  to  have  established  the 
presence  of  a  second  alkaloid  in  jaborandi  and  in  commercial  pilo- 
carpine. This  new  base,  which  they  propose  to  call  ^^jahorine,"  is 
said  to  differ  from  pilocarpine  in  its  behaviour  towards  solvents 
and  in  its  physiological  action.  Their  formula  for  pilocarpine, 
Cii  Hjg  No  Oo,  does  not  agree  with  that  found  by  Mr.  Kingzetfc 
(Year-Booh  of  Pharmacy,  1877,  p.  615).  The  latter,  however, 
maintains  his  own  formula,  the  correctness  of  which  is  moreover 
confirmed  by  M.  Poehl.  Mr.  Kingzett  also  declines  to  admit  that 
Messrs.  Harnack  and  Meyer  have  adduced  sufficient  evidence  of  the 
existence  in  true  jaborandi  of  an  alkaloid  distinct  from  pilocarpine ; 
and  in  this  opinion  he  is  supported  by  Mr.  A.  "W.  Gerrard,  who 
attributes  the  results  of  these  chemists  to  the  presence  of  false 
jaborandi  (Flper  reticulatuvi)  in  the  material  operated  upon. 

The  results  of  careful  analyses  of  conine  and  of  some  of  its  salts 
have  convinced  Prof.  A.  W.  Hofmann  that  the  formula  Cg  Hj5  N, 
generally  accepted  for  this  base,  ought  to  be  replaced  by  Cg  H^y  N. 
Piturine,  the  alkaloid  discovered  in  pituri  by  Mr.  Gerrard  in  1878, 
and  subsequently  alleged  by  M.  Petit  to  be  identical  with  nicotine, 
has  now  regained  its  individuality ;  for  a  close  study  of  its  char- 
acters and  reactions  recently  carried  out  by  Prof.  Liversidge,  shows 
it  to  be  distinct  from  that  base,  as  well  as  from  conine,  picoline. 
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pyridine,  and  aniline.  Analyses  of  the  alkaloid  and  of  its  mercaric 
chloride  double  salt  lead  to  the  formula  C^o  H^g  Nj.  The  latest 
researches  on  nicotine  by  Mr.  R.  Laiblin  and  MM.  Cahours  and 
Etard,  are  confined  to  some  bromo-derivatives  and  oxidation  pro- 
ducts of  this  base. 

Messrs.  Hoogewerff  and  van  Dorp  have  continued  their  researches 
on  the  action  of  potassium  permanganate  on  the  cinchona  alkaloids, 
and  report  that  quinine,  cinchonine,  quinidine,  and  cinchonidine, 
when  thus  oxidized,  yield  tricarbopyridinic  acid,  together  with 
ammonia,  oxalic,  and  carbonic  acids.  An  investigation  by  Dr.  0. 
Hesse,  of  the  action  of  acetic  anhydride  and  of  hydrochloric  acid  on 
some  of  the  cinchona  bases,  leads  this  chemist  to  the  conclusion 
that  quinine  and  cinchonidine  contain  one  hydroxyl-group  capable 
of  being  replaced  by  acetyl.  The  same  author  also  supplies  further- 
evidence  of  the  existence  of  homocinchonidine  as  an  alkaloid  dis- 
tinct from  cinchonidine,  and  thereby  disproves  the  supposition, 
recently  expressed  by  Mr.  Z.  H.  Skraup  (Tear-Booh  of  Pharmacy, 
1880,  p.  33),  that  these  two  bodies  are  identical.  The  important 
subject  of  quinine  testing  has  received  some  further  contributions 
from  Dr.  G.  Kerner  and  Dr.  Hesse,  whose  previous  work  in-  this 
direction  will  be  familiar  to  every  reader  of  pharmaceutical  litera- 
ture. The  former  criticises  somewhat  unfavourably  the  process 
recommended  by  Dr.  Hesse  a  few  years  ago  (Year-Booh  of  Phar- 
macy, 1879,  p.  24),  and  quotes  instances  tending  to  show  its  occa- 
sional liability  to  error.  He  pleads  in  favour  of  his  own  mode  of 
testing,  known  as  the  "  ammonia-method,"  and  adopted  in  the 
German  Pharmacopoeia,  and  gives  a  more  detailed  description  of 
this  test.  Since  the  amount  of  ammonia  required  for  precipitating 
and  redissolving  the  alkaloid  from  a  definite  volume  of  saturated 
solution  of  pure  quinine  sulphate  is  always  constant  under  equal 
conditions,  he  regards  the  volume  of  ammonia  solution  needed  for 
attaining  the  same  result  with  the  sample  of  sulphate  under  exam- 
ination as  a  reliable  measure  of  its  purity  and  a  ready  means  of 
approximately  estimating  the  proportion  of  other  alkaloids  present 
in  impure  samples.  Dr.  Hesse,  however,  in  returning  to  the 
charge,  points  out  that  when  cinchonidine  sulphate,  instead  of  being 
merely  mixed  with  sulphate  of  quinine,  is  ci'ystallized  together  with 
the  latter,  it  assumes  a  form  in  which  it  escapes  detection  by  this 
test  to  a  not  inconsiderable  extent.  Both  chemists  agree  that  the 
amount  of  water  of  crystallization  found  in  dry  and  non-effioresced 
samples  of  commercial  sulpliate  often  affords  a  ready  indication 
of  their  purity.     A  report  on  the  thalleioquin  test,   by  Mr.  C.  F. 
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Zeller,  deals  with  tlis  conditions  affecting  the  reaction,  and  shows 
the  superiority  of  bromine  water  over  chlorine  water  for  the  pur- 
pose of  this  test. 

Paytine,  the  base  discovered  by  Dr.  Hesse  in  a  white  bark  ot 
unascertained  botanical  origin,  known  as  cortex  chinae  albae  de 
Payta,  has  lately  been  examined  by  Dr.  N.  Wulfsberg,  with  results 
inducing  him  to  regard  this  body  as  most  probably  identical  with 
aspidospermine,  the  alkaloid  of  white  quebracho  bark  (^Asididosperma 
Quebraclio) .  In  opposition  to  this  view,  both  Dr.  Hesse  and  M. 
Arato  point  out  differences  in  the  composition  and  characters  of 
these  two  bases,  clearly  proving  them  to  be  distinct  bodies.  The 
investigation  leading  Dr.  Hesse  to  this  conclusion  has  also  revealed 
the  existence  in  quebracho  bark  of  a  second  alkaloid,  which  he 
proposes  to  name  quebrachine,  as  well  as  the  probable  presence  of 
several  other  bases.  Quebrachine,  Co^  H^g  Ko  ^3>  possesses  toxic 
properties. 

The  often  debated  question  whether  or  not  caffeine  is  capable  of 
forming  a  definite  chemical  combination  with  citric  acid,  is  ably 
discussed  by  Mr.  J.  TJ.  Lloyd,  whose  results  have  no  longer  any 
reasonable  doubt  as  to  the  existence  of  a  definite  citrate  of  this 
base.  The  difiiculty  hitherto  experienced  in  producing  such  a  com- 
pound is  shown  to  be  due  to  the  fact  that  the  salt  is  decomposed 
by  all  solvents  which,  like  water  or  alcohol,  dissolve  citric  acid 
readily  and  caffeine  sparingly,  and  that  for  this  reason  the  use  of 
such  solvents  in  the  jDreparation  of  this  salt  can  only  lead  to  the 
formation  of  a  mere  mixture  of  acid  and  base.  That  such  a  product 
is  nothing  but  a  mixture,  is  proved  by  the  action  of  cold  chloro- 
form, which  dissolves  from  it  the  caffeine,  leaving  the  citric  acid 
undissolved.  Mr.  Lloyd  therefore  employs  a  mixture  of  2  parts  of 
chloroform  and  1  part  of  alcohol,  which  exerts  a  nearly  equal  solvent 
action  on  both  acid  and  base ;  and  by  means  of  this  menstruum  he 
obtains  a  real  compound,  the  constituents  of  which  cannot  be 
separated  by  treatment  with  chloroform.  The  relation  of  caffeine 
to  theobromine  is  receiving  the  attention  of  able  investigators  ;  but 
all  attempts  of  converting  one  into  the  other  have  so  far  proved 
unsuccessful. 

The  differences  in  the  formulaa  given  by  different  chemists  for 
picrotoxin,  the  poisonous  principle  of  cocculus  iiidicus,  have  induced 
]\Iessrs.  Earth  and  Kretschy  to  reinvestigate  this  substance.  They 
report  that,  by  a  process  of  fractional  crystallization  from  benzol 
and  water,  they  have  ascertained  this  body  to  be  a  mixture  of  three 
different   principles,    which    they   propose  to   name    "  picrotoxin," 
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•  liicrotiu,"  and  "  anamirfciu."  The  correctness  of  tills  statement, 
however,  is  called  in  question  by  MM.  Paterno  and  Oglialoro,  who 
arrive  at  the  conclusion  that  "  picrotoxin  "  and  "  picrotin  "  of  those 
chemists  are  decomposition  products  of  true  picrotoxin,  foi^med 
during  the  repeated  boiling  with  benzol.  This  view  is  confirmed  by 
the  results  of  a  research  recently  published  by  Drs.  E.  Schmidt  and 
E.  Lowenhardt,  The  latter  also  announce  the  isolation  from  cocculus 
indicus  of  a  new  body,  provisionally  named  by  them  "  cocculin," 
which  may  possibly  prove  to  be  identical  with  the  anamirtin  of 
Messrs.  Earth  and  Kretschy. 

In  an  interesting  article  on  "ptomaines,"  the  alkaloidal  bodies 
found  in  exhumed  corpses  as  the  result  of  putrefactive  processes, 
Prof.  Husemann  deals  with  the  relation  of  these  substances  to 
forensic  chemistry  and  toxicology,  and  lays  particular  stress  upon 
the  importance  of  discovei'ing  reactions  which  will  distinguish 
these  poisonous  bodies  from  the  natural  vegetable  alkaloids  and 
similar  toxic  principles.  MM.  Brouardel  and  Boutmy  claim  to 
have  established  such  a  distinction,  by  showing  that  the  ptomaines 
exercise  a  reducing  action  upon  potassium  ferricyanide,  which,  with 
the  exception  of  morphine  and  veratrine,  is  not  shared  by  vegetable 
alkaloids ;  but  the  fallacy  of  this  statement  is  demonstrated  both 
by  M.  Gautier  and  M.  Tanret,  who  give  quite  a  list  of  poisonous 
vegetable  principles,  all  of  which,  more  or  less,  effect  a  similar  re- 
duction. 

A  further  report  on  meconic  acid,  by  Mr.  D.  B.  Dott,  furnishes 
additional  evidence  against  the  assumed  tribasic  nature  of  this  acid, 
and  shows  that  the  so-called  meconates  of  silver  and  lead  do  not 
possess  the  character  of  definite  salts.  A  handy  method  of  purifying 
chrysophanic  acid,  consisting  in  the  precipitation  of  the  acid  from 
its  chloroform  solution  by  means  of  rectified  spirit,  is  described  by 
M.  Agema.  Prof.  Thorpe  directs  attention  to  the  ready  conver- 
tibility of  gallic  acid  into  pryrogallol  by  heating  a  glycerin  solution 
of  the  former  for  a  short  time  to  190-200°  C,  and  suggests  this  mode 
of  conversion  as  an  advantageous  process  of  preparing  pyrogallic 
acid  for  photographic  purposes.  In  connection  with  this  subject 
he  reminds  pharmacists  of  the  necessity  of  avoiding  too  high  a 
temperature  in  the  preparation  of  the  officinal  glycerinum  acidi 
gallici  in  order  to  prevent  the  formation  of  pyrogallol.  The  spon- 
taneous reddening  of  carbolic  acid  is  attributed  by  Mr.  H.  W. 
Langbeck  to  the  formation  of  rosolic  acid  under  the  influence  of 
light. 

The  synthesis  of  citric  acid  has  been  successfully  carried  out  by 
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MM.  Grimaux  and  Adam,  and  by  Prof.  Kekule,  independently  and 
by  different  methods,  the  two  former  selecting  dicliloracetone,  and 
the  latter  malic  acid,  as  a  starting-point,  both  of  which  substances 
can  be  built  up  from  their  elements.  As  a  still  more  interesting 
and  important  success  in  organic  synthesis,  we  refer  to  the  artificial 
production  of  indigo  accomplished  by  Prof.  Baeyer.  The  leading 
features  of  this  process  consist  in  the  action  of  bromine  on  ortho- 
nitro-cinnamic  acid,  the  treatment  of  the  resulting  bromo- derivative 
with  alcoholic  potash  solution,  and  the  subsequent  treatment  of  the 
orthonitrophenylpropiolic  acid  thus  formed  with  reducing  agents  in 
the  presence  of  an  alkali.  It  is  needless  here  to  discuss  the  import- 
ance of  a  result  which  will  ever  rank  high  among  the  achievements 
of  organic  chemistry. 

Among  the  essential  oils  investigated  during  the  year,  we  here 
refer  to  that  of  ginger  as  the  one  most  likely  to  prove  of  interest  to 
the  readers  of  this  volume.  In  a  report  on  this  oil  presented  to  the 
British  Pharmaceutical  Conference,  Mr.  J.  C.  Thresh  states  that  it 
is  a  very  complex  mixtui*e  of  hydrocarbons  and  of  their  oxidation 
products,  the  former  probably  comprising  a  sesquiterpene,  C^^j  Hg^^, 
a  terpene,  C^q  H^^g,  and  cymene,  C^^q  ^i^-  The  hydrocai'bon  of  the 
formula  C^j  Ho^^  contained  in  the  English  oil,  is  said  to  be  isomeric 
with  the  corresponding  one  of  the  foreign  oil  ;  but  it  difiers  from 
it  in  its  boiling  point  and  its  action  on  polarized  light.  The 
odorous  principle  (most  probably  an  oxygenated  compound)  is  con- 
tained in  the  more  volatile  portion  of  the  oil,  and  is  most  susceptible 
of  oxidation.  Mr.  Thresh  adds  that  a  dilute  alcoholic  solution  of 
the  oil  is  a  remarkably  good  flavouring  agent,  capable  of  imparting 
the  pleasant  aroma  of  Jamaica  ginger  to  a  large  proportion  of 
water. 

The  methods  of  preparing  hydrobromic  acid  for  medicinal  use 
have  lately  received  some  attention  at  the  hands  of  scientific 
pharmacists.  Mr.  E.  Goebel  speaks  favourably  of  Prof.  Schaeffer's 
process,  consisting  in  the  decomposition  of  barium  bromide  with 
dilute  sulphuric  acid,  and  shows  that  the  barium  salt  may  be 
readily  prepared  by  heating  a  moist  mixture  of  ammonium  bromide 
and  barium  carbonate.  The  liberation  of  the  acid  from  potassium 
bromide  by  means  of  tartaric  acid  is  objected  to  by  him  on  the 
ground  that,  owing  to  the  solubility  of  potassium  bitartrate  in 
hydrobromic  acid,  the  product  necessarily  retains  a  considerable 
amount  of  this  salt  in  solution ;  and  this  objection  is  shared  by 
Messrs.  Thresh  and  R.  Wright,  who  demonstrate,  moreover,  that 
the  acid  thus  prepared  cannot  be  relied  upon  to  contain  more  than 
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7  or  8  per  cent,  of  actual  liydrobromic  acid.  A  process  described 
by  Mr.  F.  W.  Fletcher  is  based  on  the  well  known  reaction  between 
free  bromine  and  sulphuretted  hydrogen,  and  is  stated  to  give  a 
very  satisfactory  result.  We  can  quite  confirm  this  statement,  but 
are  at  the  same  time  of  opinion  that  no  valid  objection  can  be 
raised  either  against  Dr.  Squibb's  method  (the  decomposition  of 
hot  saturated  solution  of  potassium  bromide  by  sulphuric  acid,  and 
subsequent  distillation  of  the  decanted  liquid),  or  the  phosphorus 
process  (the  gradual  action  of  bromine  upon  phosphorus  in  the 
presence  of  water).  The  latter,  carefully  conducted,  is  unattended 
with  any  danger  or  diflBculty,  and  possesses  the  advantage  of  yield- 
ing phosphoric  acid  as  a  by-product.  There  is,  indeed,  no  lack  of 
suitable  processes  for  the  preparation  of  this  acid  ;  and  what  appears 
to  be  wanted  is,  not  so  much  the  invention  of  new  methods,  as  the 
oflBcial  introduction  of  a  definite  standard  of  strength  for  its  medi- 
cinal administration.  The  various  processes  for  the  preparation  of 
ammonium  bromide  have  engaged  the  attention  of  Dr.  E.  Biltz, 
who,  in  the  "  OflBcial  Proposals  for  Alterations  of  the  German 
Pharmacopoeia,"  gives  preference  over  all  others  to  the  method 
consisting  in  the  gradual  addition  of  ammonia  solution  to  bromine 
until  the  mixture  contains  but  a  slight  excess  of  the  latter,  the  sub- 
sequent reduction  of  the  bromate  and  hypobromite,  and  simultaneous 
conversion  of  the  free  bromine  into  hydrobromic  acid  by  means 
of  sulphuretted  hydrogen,  and  the  evaporation  of  the  boiled  and 
filtered  liquid  mixed  with  an  excess  of  ammonia.  For  the  prepara- 
tion of  pure  hydrochloric  acid,  M.  de  Koninck  suggests  the  use  of 
ammonium  chloride  in  the  place  of  sodium  chloride,  on  account  of 
the  more  steady  and  regular  action  of  the  hot  sulphuric  acid  upon 
the  former,  and  the  non-crystalline  nature  of  the  residue.  Pure 
phosphoric  acid  is  recommended  by  M.  Ditto  to  be  prepared  by 
saturating  a  solution  of  sodium  phosphate  with  hydi'ochloric  acid 
gas,  decanting  the  clear  liquid  from  the  precipitated  sodium 
chloride,  and  removing  the  excess  of  hydrochloric  acid  by  evapora- 
tion. Mr.  J.  U.  Lloyd  ci'iticises  the  official  process  of  preparing 
this  acid,  pointing  out  that  the  complete  expulsion  of  the  excess 
of  nitric  acid,  by  heating  the  concentrated  acid  in  a  platinum  dish, 
is  diflBcult  to  attain  without  a  partial  decomposition  of  the  residue. 
To  obviate  this  risk,  he  suggests  the  elimination  of  the  nitric  acid 
in  the  form  of  nitrous  ether,  by  the  addition  of  alcohol  to  the 
concentrated  liquid  and  further  evaporation  until  the  alcohol  is 
again  expelled.  Another  report  on  the  same  acid,  by  Mr.  H.  P. 
Cooper,   deals  with   the    conditions    under   which   orthopbosphoric 
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acid  may  best  be  obtained  in  a  crystalline  form.  Two  new  oxides  of 
bismuth,  answering  respectively  to  the  formula?  BigOy  and  Bi^  Oy, 
are  described  by  Prof.  M.  M.  P.  Muir.  Mr.  P.  Solthier  recom- 
mends a  new  process  for  the  preparation  of  perfectly  pure  silver 
nitrate  from  commercial  silver,  the  main  features  of  which  are 
the  following : — The  solution  of  the  impure  silver  in  dilute  nitric 
acid  is  mixed  with  the  requisite  amount  of  hydrochloric  acid  to 
ensure  complete  precipitation,  the  precipitated  chloride,  after  being 
washed  by  decantation,  dissolved  in  ammonia,  and  the  filtered 
ammoniacal  solution  reduced  in  a  stoppered  cylinder  by  means  of  a 
long  strip  of  copper  foil.  The  pure  metallic  silver  thus  slowly 
precipitated  is  collected  on  a  filter,  well  washed  with  distilled  vyater, 
and  then  dissolved  in  pure  nitric  acid. 

Of  the  analytical  methods  published  during  the  year,  a  good 
many,  owing  to  their  more  or  less  direct  interest  to  pharmacists, 
have  found  a  place  in  this  volume ;  but  of  these  a  selection  only 
can  be  alluded  to  in  the  present  place.  Mr.  0.  Schlickum  proposes 
an  ingenious  process  for  the  detection  and  approximate  estimation 
of  chlorine  in  iodide  and  bromide  of  potassium,  consisting  in  the 
precipitation  with  an  excess  of  silver  nitrate,  treatment  of  the 
washed  precipitate  with  a  small  quantity  of  solution  of  ammonia 
to  extract  the  silver  chloride,  and  the  addition  to  the  ammoniacal 
filtrate  of  a  standard  solution  of  potassium  iodide  (or  of  potassium 
bromide,  if  the  test  is  applied  to  the  bromide),  until  the  silver  is 
completely  precipitated.  According  to  Dr.  C.  Roth,  chlorine  may 
be  colorimetrically  estimated  in  potassium  bromide  by  distilling 
with  potassium  bichromate  and  sulphuric  acid  into  a  receiver  con- 
taining very  dilute  solution  of  ammonia,  and  compai'ing  the  distillate 
with  solutions  of  ammonium  chromate  of  known  strength.  We 
have  recently  tested  both  processes  ;  and  while  we  can  confidently 
recommend  the  former,  we  cannot  report  favourably  on  the  latter 
finding  that  the  depth  of  x3olour  of  a  chromate  solution  does  not 
afi"ord  a  satisfactory  criterion  of  its  strength.  The  coloration  pro- 
duced  in  tannin  solutions  by  caustic  alkalies  and  normal  alkaline 
carbonates  is  described  by  Mr.  W.  Bachmeyer  as  a  reaction  of  such 
extreme  delicacy  as  to  render  such  a  solution  available  as  a  test  for 
these  substances,  much  superior  to  litmus.  A  new  mode  of  assaying 
ferrum  redactum,  described  by  Mr.  0.  Wilner,  is  based  upon  the 
observation  that  strong  solution  of  mei'curic  chloride,  when  heated 
with  the  sample,  is  without  action  on  the  oxides  of  iron,  while  it 
I'eacts  with  the  metallic  iron  in  such  a  manner  as  to  convert  the 
latter  into  feiTOUs  chloride  and  to  cause  a  precipitation  of  mercurous 
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chloride  and  metallic  mei'cury.  The  ferrous  chloride  formed  from 
the  metallic  iron  may  be  titrated  in  the  solution  with  potassium 
permanganate,  and  the  feiTous  oxide  can  then  be  extracted  from  the 
undissolved  portion  with  hydrochloric  acid  and  titrated  in  the  same 
manner,  M.  Baudrimont  recommends  a  method  for  the  analysis 
of  bismuth  subnitrate,  consisting  in  the  decomposition  of  a  weighed 
quantity  of  the  salt  with  a  known  volume  of  standard  soda  solution, 
and  the  determination  of  the  excess  of  alkali  in  a  measured  portion 
of  the  filtrate.  The  proportion  of  nitric  acid  in  the  sample  having 
been  thus  ascertained,  the  bismuth  is  then  estimated  by  igniting 
a  fresh  portion  of  the  subnitrate  in  a  crucible  and  weighing 
the  residual  oxide.  The  reducing  action  of  arsenious  acid  upon 
ammoniacal  silver  solution  serves  as  the  basis  of  a  process  suggested 
by  Mr.  L.  Mayer  for  the  estimation  of  arsenious  acid  in  the  pre- 
sence of  arsenic  acid.  The  detection  and  estimation  of  arsenic 
in  forensic  analyses  forms  the  subject  of  investigations  by  Mr.  E. 
Fischer,  Prof.  Selmi,  and  Dr.  E.  Reichardt,  the  latter  of  whom 
strongly  advocates  the  modification  of  Marsh's  test  first  described 
by  Lassaignac,  consisting  in  the  action  of  the  arseniuretted  hy- 
drogen upon  a  solution  of  silver  nitrate.  The  chief  novel  feature 
introduced  by  him  into  this  process  is  the  application  of  very 
strongly  acidified  silver  solution,  which  he  finds  to  decompose  the 
arseniuretted  hydrogen  much  more  readily  and  completely  than 
a  neutral  solution.  After  the  termination  of  the  reaction  he  adds 
an  excess  of  bromine  water  to  the  mixture,  in  order  to  redissolve 
any  trace  of  arsenic  that  may  have  been  precipitated  along  with 
the  metallic  silver,  and  to  throw  down  the  silver  from  the  solution 
as  bromide,  and  finally  estimates  the  arsenic  acid  in  the  filtrate  by 
precipitation  as  ammonio-magnesium  arsenate.  Prof.  Selmi  pro- 
poses certain  modifications  in  the  processes  of  Scherer  and  Mitscher- 
lich  for  the  detection  of  free  phosphorus  in  poisoning  cases.  The 
same  subject  is  also  dealt  with  by  Dr.  Hager,  who  shows  that 
the  phosphorus  may  be  conveniently  extracted  from  the  substances 
under  examination  by  shaking  with  petroleum  ether  and  then, 
after  decanting  the  latter,  detected  in  it  by  Scherer's  test.  In  a 
note  on  the  detection  of  nitrites  in  potable  waters,  Mr.  Ekin  de- 
monstrates that  the  reaction  with  potassium  iodide  and  starch, 
if  conducted  with  due  care,  is  certainly  not  inferior  in  delicacy 
to  the  more  modern  metaphenylene-diamine  and  naphthylamine 
tests.  Dr.  E.  Pfliiger  reports  upon  the  conditions  under  which 
Liebig's  method  for  the  determination  of  urea  in  urine  may  best  be 
relied  on  to  yield  accurate  results ;  while  M.  Renson  gives  a  descrip- 
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tion  of  a  new  form  of  apparatus  for  the  estimation  of  the  same  sub- 
stance by  means  of  sodium  hypobromite.  The  frequent  adulteration 
of  essential  oil  of  mustard  with  carbon  bisulphide  is  referred  to  by 
Prof.  FKickiger,  together  with  the  means  of  detecting  this  fraud. 
Prof.  Hofmauu,  alluding  to  the  same  subject,  points  out  that  minute 
quantities  of  this  substance  occur  in  all  samples  of  mustard  oils, 
both  natural  and  artificial,  and  may  be  accurately  determined  there- 
in by  means  of  triethylphosphine,  with  which  carbon  bisulphide 
yields  pinkish  red  crystals  of  the  compound  Et3  P  C  Sg. 

In  a  paper  read  before  the  British  Pharmaceutical  Conference  at 
York,  Mr.  Holmes  discusses  the  important  question  which  kinds 
of  cinchona  bark  should  be  used  in  pharmacy,  and  suggests  that 
the  barks  cultivated  in  India,  Java,  etc.,  should  replace  the  now 
officinal  barks  of  South  American  origin,  on  account  of  the  general 
inferiority  of  the  latter  as  now  met  with  in  commerce.  As  regards 
the  species  best  suited  for  general  medicinal  use,  he  agrees  with 
Prof.  Fliickiger  in  giving  prefei-ence  to  the  bark  of  Cinchona 
succirubra.  His  proposition,  to  supersede  the  South  American  by 
Indian-grown  barks,  is  opposed  by  Mr.  W.  de  Neufville,  on  account 
of  the  great  success  at  present  attending  the  planting  and  cultiva- 
tion of  cinchonas  in  Bolivia  and  Peru.  The  latter  also  advocates 
the' claims  of  the  American  quill  calisaya,  as  a  rich  quinine-yielding 
bark,  to  take  the  place  of  the  now  more  and  more  discredited  flat 
calisaya  of  American  origin.  Mr.  J.  E.  Howard,  in  a  communication 
to  the  same  meeting,  illustrates  in  a  forcible  manner  the  degenera- 
tion of  Cinchona  succinibra  by  age,  and  the  consequent  mistake  of 
the  excessive  cultivation  now  practised  in  India,  as  well  as  the 
great  advantage  to  be  derived  from  the  process  of  renewing.  The 
same  paper  is  pregnant  with  other  points  of  interest,  with  which  it 
is  useless  to  attempt  to  deal  justly  in  the  few  lines  here  at  our 
disposal. 

Mr.  Gerrard's  researches  on  the  relative  merits  of  wild  and 
cultivated  belladonna  point  to  the  conclusion  that  the  wild  plant 
is  the  more  active  in  all  its  parts,  and  that  in  both  kinds  the  largest 
proportion  of  alkaloid  is  to  be  found  in  the  leaves.  The  same 
chemist  publishes  an  improved  process  for  the  preparation  of 
atropine,  the  main  features  of  which  consist  in  the  avoidance 
of  acid  in  the  extraction,  and  the  use  of  ammonia,  in  the  place  of 
fixed  alkalies  or  their  carbonates,  for  the  liberation  of  the  alkaloid. 

Various  kinds  of  Japanese  aconite  root  are  described  by  Dr. 
Langgaard,  M.  Wasowicz,  and  M.  Geerts,  and  shown  to  be  the 
tubers,  in  different  stages  of  preparation,  of  wild  and   cultivated 
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plants  of  Aconitnm  Fischeri  and  possibly  one  or  two  other  species. 
One  of  these  has  yielded  Dr.  Langgaard  a  most  poisonous  crystal- 
lizable  alkaloid,  far  exceeding  in  toxic  power  both  aconitine  and 
pseudaconitine.  The  same  author  announces  the  isolation  from 
Japanese  belladonna  (Scopolia  Japonica)  of  two  distinct  alkaloids, 
rotoine  and  scopoleine,  both  of  which  he  describes  as  similar  to 
atropine  in  their  physiological  action.  ]\Ir.  T.  Greenisli  gives  the 
results  of  his  examination  of  some  samples  of  Jamaica-grown  jalap, 
showing  this  drug  to  contain  considerably  less  resin  than  the 
average  of  good  Mexican  jalap,  and  to  approach  more  nearly  that 
grown  by  Mr.  Smith  in  the  Botanical  Gardens  of  Trinity  College, 
Dublin.  An  examination  of  a  number  of  commercial  specimens 
of  leptandrin,  the  resin  of  leptandra  root,  by  Mr.  J.  U.  Lloyd, 
leads  to  the  inference  that  the  variation  in  their  appearance  and 
properties  arises  from  a  different  degree  of  fineness  of  the  powder, 
and  also  from  actual  differences  in  their  composition.  Improved 
formnlaa  for  the  preparation  of  this  resin  and  of  a  dry  "alcoholic 
extract  of  the  root  are  given  by  the  same  writer.  The  purifica- 
tion of  storax  by  means  of  alcohol,  as  recommended  in  the  British 
Pharmacopoeia,  is  described  by  Dr.  J.  Biel  as  a  wasteful  process, 
involving  the  loss  of  upwards  of  30  per  cent,  of  the  balsam ; 
while  the  application  of  benzol  in  place  of  the  alcohol  is  stated  to 
furnish  90  per  cent,  of  a  superior  product.  Mr.  A.  Janssen  supplies 
a  description  of  the  characters  of  an  authentic  specimen  of  Chian 
turpentine,  which  is  likely  to  prove  valuable  to  our  readers  on 
account  of  the  extensive  falsification  to  which  the  small  yield  of 
this  drug  and  the  sudden  and  quite  unforeseen  demand  for  it  have 
given  rise.  Prof.  Fliickiger  shows  the  collection  of  this  oleo-resin 
need  not  remain  confined  to  the  island  of  Ohio,  since  Pistacia 
ierebintlms  grows  plentifully  in  Algeria,  and  an  identical  product 
may  also  be  obtained  in  abundance  from  Pistacia  atlantica,  a  tree 
distributed  over  the  whole  of  Northern  Africa.  Meanwhile,  the 
question  of  the  medicinal  merits  of  this  drug  remains  an  open  one. 
The  value  of  Mikania  Gaaco  as  a  remedy  for  snake  bite  is  con- 
firmed in  a  communication  from  New  Granada,  sent  by  Mr.  R.  B. 
White  to  the  Directors  of  the  Royal  Gardens  at  Kew,  in  which  the 
writer  describes  its  mode  of  application,  and  gives  his  personal 
testimony  as  to  its  efficacy.  The  plant  is  widely  diffused  in 
tropical  America,  and,  as  shown  by  Mr.  J.  G.  Baker,  is  known 
under  a  great  many  different  botanical  names.  The  bark  of 
Strychnos  Gantheriana,  known  in  Tongkin  under  the  name  of 
lioang-nan,  is  spoken  of  as  another  valuable  remedy  for  snake  bite 


14  INTRODUCTION. 

as  well  as  for  hydrophobia  and  certain  forms  of  skin  diseases.  The 
curative  action,  in  poisonous  bites,  of  this  and  other  members  of 
the  Strychnos  family,  is  attributed  by  Prof.  C.  Pavesi  to  the  anti- 
septic and  antifermentative  power  of  the  alkaloids  strychnine  and 
brucine. 

The  complete  harmlessness  of  fool's  parsley  (^tJmsa  Cynapium) 
is  again  asserted  by  Dr.  J.  Harley,  and  proved  on  this  occasion  by 
evidence  calculated  to  convince  the  most  incredulous.  He  justly 
complains  of  the  perpetuation  of  a  popular  fallacy  by  the  authors 
of  modern  works,  who,  in  the  face  of  satisfactory  testimony  to  the 
contrary,  continue  to  speak  of  this  plant  as  a  poison. 

Some  of  the  recent  contributions  to  the  literature  of  spurious 
drugs  and  of  drug  adulteration  call  for  a  brief  notice  in  this 
chapter.  Dr.  A.  Tschirch  draws  attention  to  a  spurious  jaborandi, 
the  botanical  source  of  which  is  at  present  unknown,  but  is  pro- 
bably a  member  of  the  Rutacete.  It  differs  from  the  genuine  drug 
in  its  brighter  colour,  its  less  prominent  veins,  and  the  appearance 
of  its  transverse  section.  The  rhizome  of  Smm,  longifolimn,  a 
variety  of  S.  latifolium,  is  described  by  Dr.  C.  Bernbeck  as  a  fre- 
quent adulterant  of  valerian,  fi'om  which  it  may  be  distinguished 
by  its  comparative  lightness,  and  the  less  pithy  and  more  wi'inkled 
appearance  of  its  fibres.  Mr.  T.  E.  Greenish  mentions  the  occur- 
rence in  the  London  market  of  rose  petals  artificially  coloured  with 
rosaniline,  and  recommends  a  process  for  the  detection  of  this 
fraud.  A  spurious  and  poisonous  star  anise  is  reported  ujjon  by 
Prof.  Husemann,  Mr.  E.  M.  Holmes,  Dr.  A.  Langfurth,  and  Mr. 
J.  F.  Eykman,  all  of  whom  describe  the  characters  by  which  it  may 
be  distinguished  from  the  true  article.  The  fruit  in  question  is 
that  of  Illicium  rellglosum,  Sieh.,  a  Japanese  tree  which  several 
well  known  writers  have  erroneously  supposed  to  be  a  mere  variety 
of  Illicium  anisahim.  Consideinng  the  decidedly  toxic  properties 
of  the  Japanese  fruit,  it  is  fortunate  that  the  differences  in  odour, 
taste,  and  the  appearance  of  both  carpels  and  seeds,  between  this 
and  the  true  star  anise,  are  sufiiciently  striking  to  render  the  dis- 
tinction of  the  two  fruits  a  comparatively  easy  task.  Dr.  T.  Peckolt 
gives  a  list  of  physical  and  chemical  characters  by  which  the  balsam 
of  Myroxylon  permferum  may  be  distinguished  from  true  balsam 
of  Peru,  with  which  it  agrees  in  many  of  its  medicinal  properties. 
The  testing  of  Peruvian  balsam  forms  the  subject  of  a  report  by 
Prof.  Fliickiger,  in  which  stress  is  laid  on  the  specific  gravity  of 
the  sample,  and  its  behaviour  to  lime  and  to  bisulphide  of  carbon. 

Chemical  research    has  again   been    extended  to  a  considerable 
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number  of  vegetable  drugs.  Pereiro  bark,  the  produce  of  a  species 
of  Geissospervium,  an  extract  of  wliicb  is  used  in  Brazil  as  a  febri- 
fuge, bas  been  investigated  by  Dr.  0.  Hesse,  who  reports  the  isola- 
tion from  it  of  two  alkaloids,  geissospermine  and  pereirine.  In  the 
further  course  of  his  researches  on  dita  bark  (Alstonia  scJwlaris), 
the  same  author  has  succeeded  in  showing  that,  besides  the  alkaloid 
ditamine,  previously  isolated  and  described  by  him,  this  bark  con- 
tains two  other  bases,  echitamine  and  ecliitenine.  The  same  three 
alkaloids  are  also  found  by  him  to  occur  in  the  bark  of  Alstonia 
spedcibilis,  together  with  a  fourth  base,  first  discovered  in  it  by 
Scharlee,  for  which  Dr.  Hesse  now  proposes  the  name  alstonamine. 
Australian  Alstonia  bark  (Alstonia  coiistrida),  on  the  other  hand, 
is  shown  to  contain  three  bases  distinct  from  those  just  mentioned  ; 
and  for  these  he  suggests  the  names  alstonine,  porpliyrine,  and 
alstonidine.  An  examination,  by  Mr.  H.  G.  Greenish,  of  the  root- 
bark  of  Nermm  odontm,  the  sweet-scented  oleander,  reveals  the 
presence  therein  of  two  closely  allied  non-nitrogenous,  bitter  prin- 
ciples, probably  glncosides,  both  possessing  the  characters  of  powerful 
cardiac  poisons.  These  he  proposes  to  call  neriodoreiii  and.  neriodorin. 
Mr.  L.  H.  Holden  publishes  the  results  of  an  analysis  of  the  bark 
of  Aralia  spinosa,  or  false  prickly  ash  bark,  showing  its  bitter 
principle  to  be  a  glucoside.  The  tubers  of  Scyhaliuni  fungiforme, 
a  Brazilian  parasitic  plant  belonging  to  the  Balanopheracece,  have 
been  examined  by  Dr.  Peckolt,  who  announces  the  isolation  from 
them  of  a  crystallizable  alkaloid,  a  crystallizable  acid,  and  a  peculiar 
bitter  principle.  Two  crystalline  poisonous  principles,  named  podo- 
pJiyllotoxin  and  picropodophylUn,  are  reported  by  Dr.  Podwyssotzki 
to  have  been  isolated  from  podophyllum  rhizome,  together  with 
podophyllic  acid,  a  green  oil,  and  an  inert  yellow  crystalline  sub- 
stance resembling  quercetin.  The  root  of  Bhinacanthus  communis 
is  shown  to  contain  an  active  constitueut  resembling  chrysophanic 
and  frangulic  acids  in  their  antiseptic  and  antiparasitic  properties. 
Messrs.  C.  R.  A.  Wright  and  E,  H.  Rennie  describe  a  sweet  crys- 
tallizable principle  extracted  by  them  from  the  leaves  of  Smilax 
glycophylla,  which  are  used  in  Australia  as  a  remedy  for  scurvy 
and  allied  diseases. 

In  an  elaborate  report  on  the  chemistry  and  pharmacy  of  ergot, 
M.  Schmitt  arrives  at  the  conclusion  that  chemists  are  not  yet 
properly  acquainted  with  the  active  principles  of  this  drug,  and 
that  not  one  of  the  bodies  hitherto  isolated  from  it  can  replace  the 
drug  as  a  therapeutic  agent.  He  agrees  with  Bonjean  and  Buch- 
heim  in  regarding  the  medicinal  properties  of  ergot  as  duo,  not  to 
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any  one  constituent,  but  to  its  entire  chemical  constitution.  In  Hs 
opinion  preference  should  be  given  to  powdered  ergot  over  any  of 
its  preparations  for  internal  administration,  while  he  considers 
ergotine  of  Bonjean  as  the  best  form  for  hypodermic  use. 

The  oil  of  ergot,  which  hitherto  has  been  considered  a  useless 
•waste  product,  is  stated  by  Dr.  Shoemaker  to  possess  protective, 
soothing,  and  astringent  properties,  rendering  it  a  valuable  thera- 
peutic agent  in  various  skin  diseases.  The  emollient  properties  of 
heavy  paraffin  oil  are  pointed  out  by  Dr.  Symes,  who  also  calls 
attention  to  the  suitability  of  this  oil  for  a  variety  of  pharmaceu- 
tical purposes. 

Mr.  E.  G.  H.  Graff  publishes  the  results  of  his  experiments  in  the 
preparation  of  emulsions  of  oils,  balsams,  oleo-resins,  resins,  gum- 
resins,  and  seeds.  In  a  paper  on  the  preparation  of  syrups,  Mr.  G. 
H.  0.  Klie  recommends  a  process  of  percolation  for  dissolving  the 
sugar,  on  account  of  the  more  perfect  clearness  of  the  products,  and 
their  non-liability  to  crystallize.  For  the  desiccation  of  narcotic 
extracts,  Mr.  W.  Kii^chmann  proposes  the  addition  of  a  definite 
23roportion  of  anhydrous  sodium  sulphate;  while  another  writer 
suggests  the  use  of  starch  for  the  same  purpose.  Mr.  E.  B.  Shuttle- 
worth  recommends  an  improved  method  for  the  preparation  of  liquor 
opii  sedativus,  consisting  mainly  in  several  successive  repetitions  of 
the  B.  P.  process  of  preparing  the  liquid  extract  of  opium. 

I^otwithstanding  the  care  taken  in  the  sifting  of  the  past  year's 
literature,  and  the  rigid  exclusion  of  unsuitable  matter  in  the  selec- 
tion of  the  material  for  this  work,  the  present  Year-Boole  contains 
a  larger  number  of  abstracts  than  any  of  the  previous  volumes, 
occupying,  however,  considerably  less  than  the  usual  space.  It  has 
been  our  special  aim  to  effect  this  condensation  without  lessening  the 
usefulness  of  the  abstracts ;  and  in  this  we  trust  to  have  succeeded. 
The  large  amount  of  matter  has  made  it  impossible,  however,  to 
allude  to  more  than  a  small  portion  in  this  introductory  chapter. 

As  a  new  feature  of  the  book,  we  refer  to  the  bibliographic  section, 
which,  we  hope,  will  prove  welcome  to  the  reader. 
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Hyoscine.  A.  Ladenburg.  (Ber.  dcr  deutsch.  cliem.  Ges.,  xiii., 
1549-1554.)  The  author  has  previously  stated  that  hyoscyamine, 
the  crystallizable  alkaloid  of  Hyoscyamus  niger,  is  accompanied  by 
an  amorphous  base,  which  remains  in  the  mother- liquor  after  the 
crystallization  of  the  former.  It  is  obtained  from  this  mother-liquor 
in  the  form  of  a  brown  syrup,  and  may  be  purified  by  conversion 
into  the  aurochloride  and  subsequent  regeneration.  The  name 
"hyoscine,"  which  he  gives  to  this  new  base,  had  previously  been 
applied  by  him  to  a  body  obtained  from  hyoscyamine  by  the  action 
of  barium  hydrate  (see  Year-Booh  of  Pharmacy,  1880,  p.  26) ;  but 
as  this  body  proved  identical  with  tropine,  the  corresponding 
decomposition  product  of  atropine,  he  now  proposes  to  apply  the 
name  hyoscine  to  the  second  alkaloid  naturally  occurring  in  hen- 
bane. When  hyoscine  is  acted  upon  by  barium  hydrate,  it  yields 
tropic  acid  and  a  base  isomeric  with  tropine,  for  which  the  name 
"  pseudotropine  "  is  suggested. 

The  reactions  of  hyoscine  are  similar  to  those  of  hyoscyamine. 
Potassio-mercuric  iodide  produces  a  light  yellow  amorphous  pre- 
cipitate with  acid  solution  of  hyoscine,  and  mercuric  chloride  an 
amorphous  precipitate.  In  its  physiological  action  hyoscine  re- 
sembles atropine. 

The  paper  concludes  with  the  following  summary  of  the  mydriatic 
alkaloids : — 

1.  Atropine,  CjyH23N03,  splits  up  into  tropic  acid,  Cg  H^q  O3, 
and  tropine,  Cg  H^j  N  0. 

2.  Hyoscyamine,  C17H33NO3,  yields  tropic  acid,  CgH^gOy,  and 
tropine,  Cg  H^j  N  0. 
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3.  Hjoscine,  C^  Hn3  'N  O3,  splits  up  into  tropic  acid,  Cg  H^q  O3, 
and  pseudotropine,  Cg  H;^^  N"  0. 

4.  Homatropine  (a  secondary  product),  C^gHoxISrOg,  decomposes 
into  amygdalic  acid,  Cg  Hg  O3,  and  tropine,  Cg  Hjj  N  O. 

The  three  natural  mydriatic  alkaloids  are  tlierefore  isomeric. 

The  Mydriatic  Alkaloids.  A.  Ladeuburg.  (Chemiher  Zeitung, 
1881,  No.  9.)  So  far  as  is  known  at  present,  only  three  mydriatic 
alkaloids  occur  naturally,  viz.,  atropine,  hyoscyamine,  and  hyosciue, 
all  of  which  correspond  to  the  formula  Cjy  H23  N  O3.  Atropine 
occurs  in  Atrojja  Belladonna  and  Datura  Stramonium,  hyoscyamine 
in  Atropa  Belladonna,  Datura  Stramonium,  Hijoscyamus  niger,  and 
Duboisia  myoj^oroides,  and  hyoscine  in  Syoscijamtis  niger. 

Duboisine  is  identical  with  hyoscyamine,  and  daturiue  appears 
to  be  a  mixture  of  atropine  and  hyoscyamine. 

The  decomposition  products  mentioned  in  this  paper  are  the 
same  as  those  referred  to  in  the  preceding  abstract. 

Tropeines.  A.  Ladenburg.  (Ber.  der  deutsch.  cliem.  Ges.,  xiii., 
1081-1088.)  This  paper  is  a  continuation  of  the  author's  previous 
report  on  a  series  of  artificial  alkaloids  produced  by  the  action  of 
dilute  hydrochloric  acid  on  salts  of  tropeine  (Year-Booh  of  Pharmacy, 
1880,  p.  25).  The  bases  of  this  kind  now  described  by  him  are  the 
following: — hydroxybenzoyltropeine,  parahydroxybenzoyltropeine, 
orthohydroxybenzoyltropeine,  benzoyltrope'ine,  phthalyltrope'ine, 
atropyltropeiue  or  anhydrotrope'ine,  cinnamyltropeine,  and  oxy- 
toluyltrope'ine  or  homatrope'ine.  The  last  named  alkaloid  possesses 
mydi'iatic  properties  fully  equal  to  those  of  atropine. 

Synthesis  of  Tropic  Acid.  A.  Ladenburg  and  L.  Riigheimer, 
(Ber.  der  deutsch.  chem.  Ges.,  xiii.,  2041.)  In  a  previous  investiga- 
tion the  authors  have  established  the  close  relation  between  hydra- 
tropic,  atrolactic,  atropic,  and  tropic  acids,  and  have  shown  that 
these  acids  may  be  successfully  converted  one  into  the  other.  They 
have  now  succeeded  in  producing  atrolactic  acid  synthetically  by 
treating  acetophenone  with  phosphorus  pentachloride,  heating  the 
resulting  dichlorethylbenzol  with  alcoholic  solution  of  potassium 
cyanide,  distilling  off  the  alcohol,  boiling  the  residue  with  barium 
hydrate,  then  acidifying  the  product  with  hydi'ochloric  acid,  and 
purifying  the  acid  thus  separating  by  recrystallization.  The  re- 
sulting atrolactic  acid  can  be  converted  into  atropic  acid  by  the 
action  of  hydrochloric  acid,  the  product  yielded  in  this  manner 
being  perfectly  identical  with  atropic  acid  obtained  from  tropic  acid. 
Atropic  acid,  as  previously  stated,  is  readily  convertible  into  tropic 
acid ;  and  the  synthesis  of  tropic  acid  is  thus  fully  accomplished. 
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Atropine.  L.  Pesci.  {Gazz.  Ghim.  Ital.,  x.,  425-430.  From 
Journ.  Chem.  Soc.)  The  atropine  was  prepared  from  dry  bella- 
donna leaves  by  exhausting  them  with  cold  water,  evaporating  the 
extract  at  a  gentle  heat,  and,  after  mixing  the  syrupy  mass  with 
soda  solution,  agitating  with  benzene  to  extract  the  alkaloid.  The 
benzene  solution  was  then  ngitated  with  dilute  sulphuric  acid,  and 
the  acid  solution  after  addition  of  an  alkali  was  in  like  manner 
agitated  with  chloroform.  On  mixing  the  chloroform  solution  with 
an  equal  volume  of  light  petroleum  (benzolene),  and  allowing  it  to 
evaporate  spontaneously,  the  liquid  soon  becomes  filled  with  long 
colourless  needles  of  pure  ati'opine.  The  mother-liqnors  contain  a 
small  quantity  of  another  alkaloid.  Pure  atropine,  Cj-  Hns  N  O3, 
melts  at  106-108.°  A  table  of  its  reactions  is  given :  with  picric 
acid  it  produces  a  yellow  precipitate  even  in  presence  of  sulpluiric 
acid;  with  concentrated  sulphuric  acid  no  coloration  in  the  cold, 
but  a  yellow  tinge  appears  on  heating  ;  on  adding  water  a  pleasant 
odour  of  roses  is  evolved. 

Atropine  is  not  altered  by  boiling  with  a  saturated  solution  of 
tartaric  acid. 

Action  of  Nitric  Acid  on  Atropine. — If  atropine  is  strongly  heated 
with  nitric  acid,  it  yields  picric  acid ;  but  if  it  is  gradually  added 
to  fuming  nitric  acid,  maintained  at  about  50°,  it  dissolves  with 
a  slight  yellow  coloration  which  subsequently  disappears.  On 
neutralising  the  product  and  extracting  with  ether,  an  oily  base 
is  obtained  soluble  in  chloroform.  With  dilute  sulphuric  acid,  it 
yields  a  crystalline  sulphate  having  an  odour  of  hawthorn ;  the 
sulphate  is  readily  soluble  in  boiling  water,  but  only  sparingly 
in  the  cold.  The  platitio chloride  is  crystalline,  and,  unlike  that 
of  atropine,  is  but  sparingly  soluble  in  hydrochloric  acid.  The 
aurocMoride  is  a  yellow  amorphous  precipitate,  whilst  that  of 
atropine  crystallizes  readily  in  tufts  of  needles.  There  are  also 
many  other  points  of  difference  in  its  reactions  from  those  of  atro- 
pine. In  its  physiological  effects,  it  does  not  cause  dilation  of  the 
pupil,  and  it  does  not  appear  to  be  poisonous. 

A  New  and  Characteristic  Reaction  of  Atropine  and  Daturine. 
Dr.  D.  Vitali.  (UOrosi,  iii.,  259.)  The  dry  alkaloid  is  boiled  for 
a  few  minutes  with  about  ten  times  its  quantity  of  nitric  acid  in  a 
porcelain  dish,  and  the  heat  then  continued  at  a  lower  temperature 
until  all  free  nitric  acid  is  driven  off.  After  cooling,  a  few  drops  of 
freshly  prepared  alcoholic  solution  of  potash  are  allowed  to  run 
down  the  inner  side  of  the  dish.  As  soon  as  the  alkaline  solution 
touches  the  residue,  a  magnificent  violet  colour  is  developed,   which 


22  TEAR-EOOK    OF   PHARMACY. 

passes  in  a  sliort  time  to  -wine-red  and  then  to  a  mnddj-red.  The 
test  is  said  to  be  a  most  delicate  one.  Strychnine,  nnder  the  same 
conditions,  produces  a  red,  and  brucine  a  greenish  colour. 

Comhinatioiis  of  Morphine  with  Alkalies  and  Alkaline  Earths. 
P.  Chastaing.  (Rej^ert.  de  Pharm.,  June,  1881,  268.)  Though 
morphine  is  a  decided  base,  it  exhibits  in  some  instances  the  cha- 
ractei's  of  an  acid  or  a  phenol.  This  is  well  seen  from  its  combin- 
ations with  lime,  baryta,  and  potash,  which  the  author  has  succeeded 
in  producing.  The  two  lime  salts  obtained  and  examined  by  him 
have  compositions  corresponding  to  the  formula  CaO,  {Cu^ig 
N  03)2  +  4  Ho  0,  and  Ca  (Cj^  H^g  N  03)0  +  2  H.  0.  The  morphinate 
of  baryta  is  represented  by  the  formula  Ba  0  (C^y  H^gN  03)3-1- 
2  H.  0,  and  the  potash  salt  by  K.  0  (C^y  Hjg  N  O3)  +  2  Ho  0.  The 
author  gives  K  C^^  H^^gN  O3-I-H0  O  as  the  probable  formula  of  the 
true  morphinate  of  potash,  the  existence  of  which  he  asserts 
though  he  has  not  yet  been  able  to  produce  it. 

Conversion  of  Morphine  into  Codeine.  E.  Grimaux.  {Comptes 
Rendiis,  May  16th,  1881.)  The  colour-reaction  of  morphine  with 
ferric  chloride,  and  the  solubility  of  this  base  in  solutions  of  potash, 
lime,  and  baryta,  are  regarded  by  the  author  as  indications  of  an 
approach  to  phenols  in  its  cnaracters.  If  morphine,  therefore,  be 
considered  a  phenol,  codeine,  differing  from  it  in  its  composition  by 
C  Ho,  would  appear  to  be  its  methylic  ether,  and  likely,  as  such,  to 
be  obtainable  from  morphine.  The  author's  experiments  in  this 
direction  have  proved  successful.  A  solution  of  one  molecular 
weight  of  morphine  in  alcohol  containing  one  molecular  weight  of 
soda,  when  gently  heated  with  one  molecular  weight  of  methyl 
iodide,  yielded  a  small  amount  of  codeine  which,  after  purification, 
agreed  in  all  its  characters  with  codeine  prepared  from  opium. 
Ethyl  iodide,  under  the  same  conditions,  yielded  a  new  base, 
homologous  with  codeine,  which  may  be  regarded  as  the  ethylic 
ether  of  morphine.  A  whole  series  of  artificial  bases  may  thus  be 
prepared  from  morphine ;  and  to  these  as  a  class  he  proposes  to 
give  the  generic  name  of  "  codeines."  "  Codoethyline  "  would  then 
be  the  new  base  just  mentioned,  while  codeine  itself  would  figure 
in  this  series  as  "  codomethyline." 

Morphine  Hydrochlorate.  Dr.  0.  Hesse.  (Lieliy's  Annalen, 
ccii.,  151.)  When  allowed  to  crystallize  slowly  from  methyl  alcohol, 
this  salt  is  obtained  in  an  anhydrous  condition,  in  the  form  of  small 
crystalline  grains,  which  are  soluble  in  51  parts  of  methyl  alcohol, 
and  also  sparingly  soluble  in  ethyl  alcohol.  When  recrystallized 
from  water  it  forms  the  ordinary  hydrated  salt. 
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Strycliuine.  A.  Claus  and  R.  Glassner.  {Ber.  cler  deidsch. 
cliem.  Ges.,  xiv.,  773.)  The  authors  point  out  that  strychnine  of 
commerce  has  not  always  the  same  composition,  its  formula  being 
in  some  instances  C22  Hoo  N3  O3,  and  in  others  Cji  Hoj  ^2  ^2-  This 
variation  in  composition  is  no-t  regarded  by  them  as  due  to  the 
presence  of  impurities,  but  they  believe  that  Stnjclinos  nux,  vomica 
produces  this  alkaloid  with  a  variable  amount  of  carbon,  a  sup- 
position which  has  also  been  entertained  by  Schiitzeuberger, 

The  main  jDart  of  the  authors'  paper  is  devoted  to  an  account  of 
some  nitro-derivatives  produced  by  the  action  of  potassium  nitrite 
on  strychnine  salts. 

Chlorinated  Derivatives  of  Strychnine.  MM.  Richet  and 
Bouchardat.  {Gomptes  Bendus,  xci.,  990.)  The  bodies  prepared 
and  described  by  the  authors  are  monochlorinated  strychnine, 
Coj  Hn^  CI  Ng  Og,  and  trichlorinated  strychnine,  Coj  H34.  CI3N2O3. 
The  former  of  these  is  a  weak  base  soluble  in  water,  chloroform, 
ether,  and  alcohol,  capable  of  combining  with  acids,  and  as 
poisonous  as  strychnine  itself.  The  trichlorinated  derivative  is 
also  soluble  in  ether  and  chloroform,  but  insoluble  in  water,  and 
almost  without  physiological  action.  It  does  not  combine  with 
acids.  The  mode  of  preparation  of  these  two  bodies,  as  well  as 
their  reactions,  are  fully  described  in  the  paper. 

Combination  of  Strychnine  with  Iodoform.  M.  Lex  trait, 
{Comptes  Bendus,  xcii.,  1057-1059.)  The  compound  described  by 
the  author  has  a  composition  answering  to  the  formula  Coj  H22 
Ng  O2,  3  G  H  I3,  and  is  obtained  by  dissolving  5  grams  of  crystal- 
lized iodofox'm  and  12  grams  of  strychnine  in  500  c.c.  of  alcohol  of 
85  per  cent.,  allowing  the  mixture  to  stand  in  a  closed  vessel,  then 
collecting  the  crystals  formed  on  a  filter,  washing  them  with  a 
small  quantity  of  alcohol,  pressing  them  between  filter  paper,  and 
drying  them  without  exposure  to  light  or  air.  The  compound  ia 
very  unstable,  being  decomposed  by  light  with  the  libei'ation  of 
iodoform.  It  is  also  decomposed  when  heated  to  90°  C,  as  well 
as  by  the  action  of  boiling  water  or  dilute  acids.  It  is  insoluble 
in  water,  but  soluble  in  ether  and  chloroform.  Alcohol  partially 
decomposes  it,  and  therefore  cannot  be  used  as  crystallizing  medium. 
Quinine  appears  to  form  an  analogous  compound,  but  the  author 
only  succeeded  in  obtaining  it  in  a  gelatinous  form,  containing  au 
excess  of  quinine. 

Brncine.  W.  A.  Shenstone.  (From  a  paper  read  before  the 
Chemical  Society,  June  16th,  1881.)  The  author  has  extracted  the 
alkaloids  from  50  lbs.  of  nux  vomica,  with  the  precaution  of  avoiding 
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all  heat  in  the  presence  of  free  acids  or  alkalies,  and  of  employing  as 
little  heat  as  possible  in  the  whole  process.  The  yield  of  crystalline 
alkaloids  was  about  20  ounces.  The  brucine  was  purified  by  con- 
version into  hydriodide,  subsequent  regeneration  with  sodium  car- 
bonate, etc.  It  was  ultimately  obtained  quite  free  from  strychnine. 
A  number  of  combustions  were  made,  with  results  agreeing  with 
the  formula  Cog  Hog  No  O^.  When  treated  with  alcoholic  soda, 
brucine  was  found  to  yield  hydrobrucine,  CogHogNo  O5. 

Besides  strychnine  and.  brucine,  no  other  alkaloids  could  be 
detected  in  the  seeds. 

Characteristics  of  Aconitine  and  Allied  Alkaloids,  Dr.  C.  R.  A. 
Wright.     (Fharm.  Journ.,  3rd  series,  xi.,  2.) 

AconUine  (C33  H^  N  Oi^,  or  Cog  H35  N  0^  |  O^-QQ-C  H-)*"^^'^ 
alkaloid  appears  to  be  the  chief,  if  not  the  only,  active  alkaloidal 
ingredient  in  the  roots  of  A.  Napellus,  occurring  therein  together 
with  amorphous  alkaloids  of  lower  molecular  weight,  and  con- 
taining a  higher  percentage  of  carbon.  From  these  alkaloids  the 
free  base  partially  separates  by  solution  in  ether  and  spontaneous 
evaporation,  the  ether  being  preferable  previously  mixed  with  very 
light  petroleum  spirit,  as  recommended  by  Duquesnel.  If  the 
amount  of  aconitine  present  relatively  to  the  amorphous  bases  is 
not  considerable,  it  is  often  impossible  to  get  the  former  to  crys- 
tallize at  all  (at  any  rate  on  the  small  scale)  ;  in  any  case  a  con- 
siderable amount  of  aconitine  is  retained  in  solution  permanently 
by  the  agency  of  the  amorphous  alkaloids,  which  thus  cause  con- 
siderable loss,  much  as  alkaline  salts  do  in  the  case  of  sugar 
crystallization.  Even  after  repeated  crystallization  from  ether  or 
ether- petroleum  spirit,  aconitine  retains  mechanically  minute  quan- 
tities of  the  amorphous  bases,  which,  however,  can  be  wholly 
eliminated  by  conversion  into  a  salt,  crystallization  thereof,  and 
regeneration  of  the  alkaloid  (by  treatment  with  an  alkali  and 
crystallization  from  ether)  from  the  salt  thoroughly  freed  from  the 
mother-liquor  which  contains  the  amorphous  base  as  salt:  the 
hydrochloride,  hydrobromide,  and  nitrate  are  salts  answering  well 
for  this  purpose,  especially  the  two  last. 

When  perfectly  pure,  aconitine  melts  in  a  capillary  tube  at 
183—184°  (corrected),  the  melting  point  being  lowered  by  the  pre- 
sence of  amorphous  bases;  the  final  complete  melting  is  preceded 
by  a  slight  fritting,  beginning  a  few  degrees  below  the  melting- 
point,  and  is  accompanied  by  only  very  slight  darkening  with  the 
pure  base,  by  more  if  impure. 
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This  test,  together  with  the  following,  constitute  the  two  simplest 
criteria  of  purity.  The  alkaloid  to  be  examined  is  dissolved  in  a 
few  drops  of  some  dilute  acid,  some  pnre  ether  added,  and  then  some 
sodium  carbonate  solution  in  excess,  and  the  whole  well  agitated  in 
a  stoppered  bottle  ;  the  ethereal  solution  is  decanted  and  allowed  to 
evaporate  spontaneously ;  when  only  a  small  quantity  is  left  this  is 
decanted  from  the  crystals  that  have  formed  into  another  vessel,  and 
allowed  to  evaporate  to  dryness.  If  the  aconitine  were  tolerably 
pure,  the  last  drop  of  ethereal  mother-liquor  will  dry  up  to  crystals  ; 
but  if  more  than  minute  quantities  of  amorphous  bases  were  present, 
these  will  accumulate  in  the  mother-liquor,  the  last  portion  of  which 
will  dry  up  not  to  crystals,  but  to  a  varnish  or  gum-like  mass. 

The  gold  salt  of  aconitine  should  not  darken  on  drying  over 
sulphuric  acid  in  the  dark  (presence  of  amorphous  alkaloids  often 
causes  decomposition  to  a  small  extent  on  drying)  ;  after  desicca- 
tion, first  over  sulphuric  acid  till  visibly  dry,  and  finally  in  the 
water-bath,  it  should  contain  a  trifle  under  20'00  per  cent,  of  gold 
(theoretical  percentage,  19'92).  If  the  base  contains  traces  of 
amorphous  alkaloids,  the  gold  percentage  is  a  little  higher,  speci- 
mens purified  only  by  crystallization  from  ether  generally  containing 
20-2-20-3  per  cent,  of  gold. 

On  heating  for  some  hours  to  100°  in  a  closed  vessel  with  alcohol 
and  a  little  caustic  potash,  aconitine  should  yield  close  to  19  per 
cent,  of  benzoic  acid  (theoretical  percentage,  18'92)  which  can  be 
extracted  and  estimated  by  evaporation  of  the  alkaline  fluid  to 
dryness,  solution  in  water,  treatment  with  hydrochloric  acid  and 
ether,  and  spontaneous  evaporation  of  the  ethereal  solution,  with 
purification  of  the  residue  from  resinous  bye-products  if  necessary. 
The  acid  thus  formed  should  not  produce  any  substance  capable  of 
giving  a  green  colour  to  ferric  chloride  on  fusion  at  250°  with 
caustic  potash,  and  treatment  of  the  "  melt  "  with  hydrochloric 
acid  and  ether,  and  evaporation  to  dryness  of  the  ethereal  solution 
(indicates  freedom,  from  pseudaconitine). 

Pure  aconitine  should  contain  close  to  the  theoretical  amounts 
of  carbon  and  hydrogen,  viz.,  61"39  and  6"67  per  cent,  respectively. 
These  analytical  figures  are  the  only  reliable  means  of  distinguishing 
aconitine  from  the  closely  allied  alkaloid  recently  described  under 
the  provisional  name  "  japaconitine,"  which  agrees  very  closely 
with  aconitine  in  all  the  other  above-named  points. 

(0H)3 


PseMcZacojiifo'ne, ('Cgg  H^gN  0^2,  or  Coy  H 37  NO5  <  X.p  Vr  rj  )»  the 
chief   if  not  the    only  active  ingredient  in  A.  Ferox   roots.     Con- 
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siderably  less  easily  crjstallizable  than  aconitine ;  melting  point 
■wlien  pure  near  to  104-105°  (not  very  distinctly  marked,  fritting 
commencing  a  few  degrees  lower),  no  darkening  in  colour  accom- 
panying the  final  fusion.  ISTo  conclusions  as  to  purity  can  be  drawn 
from  the  incomplete  crystallizability  of  the  base  (or  its  nitrate),  as 
infinitesimal  amounts  of  impurity,  too  small  for  analytical  determin- 
ation, and  other  circumstances,  greatly  affect  the  crystallizing  power. 
Should  yield  on  "  saponification  "  with  alcoholic  potash  near  to  the 
theoretical  amount  of  veratric  (dimethylprotocatechuic)  acid. 


C  OC  H. 
(COOH 


(viz,  26'49  per  cent.),  especially  after  purification  of  the  acid  formed 
from  resinous  bye-products ;  and  should  give  analytical  numbers 
near  to  the  following  theoretical  values  : — 

Carbon  in  base  (anhydrous)         .        .        ,        62*88 
Hydrogen  in  base        ,,...,  7"13 

Gold  in  Gold  Salt      „        ,        .         .        .        19-10 

Slightly  higher  percentages  of  gold  being  found  (as  with  aconi- 
tine) when  the  base  is  only  purified  by  crystallization  from  ether, 
and  hence  retains  minute  quantities  of  the  amorphous  bases 
occurring  together  with  it  in  the  roots. 

Japaconitine  (CggHg^lST^  Ooi). — Provisional  name  applied  to  a  base 
occurring  in  aconite  roots  (query  as  to  species)  recently  imported 
into  England  from  Japan.  First  examined  by  Paul  and  Kingzett, 
who  attributed  to  it  the  formula  Cog  H^3  N  Og.  Exhibits  very  close 
similarity  to  aconitine,  furnishing  almost  exactly  the  same  amount  of 
benzoic  acid  on  saponification  (theoi-etical  percentage,  19'6),  and  melt- 
ing at  almost  the  same  temperature,  but  slightly  higher  (184-186° 
instead  of  183-184°  corrected).  Crystallizes  from  ether  just  about 
as  readily  as  aconitine,  furnishes  very  similar  salts,  and  can  only  be 
distinguished  conveniently  by  analytical  numbers,  the  theoretical 
values  being  uniformly  higher  than  with  aconitine,  viz. : — 

Cai'bou  in  free  base 63-67 

Hydrogen  in  fi-ee  base 7-07 

Gold  in  Gold  Salt 20-39 

In  a  subsequent  communication  to  the  Pharmaceutical  Journal 
(p.  148),  Dr.  Wright  admits  that  a  considerable  amount  of  work  is 
yet  requisite  before  the  question  of  the  economical  production  of 
aconitine  is  definitely  settled  ;  but  he  points  out  that  the  questions 
now  remaining  to  be  solved  are  essentially  of  a  pharmaceutical  and 
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inanufacturlrig  nature,  and  as  such  somewhat  out  of  the  province  of 
the  scientific  chemical  investigator  ;  these  questions  being  simply  the 
determination  of  the  circumstances  (as  to  soil,  climate,  age  of  plant, 
etc.)  which  influence  the  relative  proportions  between  the  crystal- 
lizable  aconitine  and  the  non-crystalline  bases  naturally  accompany- 
ing it ;  so  that  the  kind  of  plants  most  suitable  for  the  extraction  of 
the  alkaloids  may  be  known  ;  and  the  elaboration  of  the  best  method 
of  separating  the  crystallizable  from  the  amorphous  substances  on 
the  large  scale. 

Researches  on  Jaborandi.  E,  Harnack  and  H.  Meyer.  (Liehufs 
Annalen,  cciv.,  67-84.)  The  authors  claim  to  have  established  the 
presence  of  a  second  alkaloid  in  jaborandi  leaves,  by  extracting  from 
commercial  pilocarpine  an  alkaloid  distinct  from  pilocarpine.  This 
new  alkaloid  they  propose  to  name  "jaborine."  It  is  described  as 
a  very  strong  base,  distinguishable  from  pilocarpine  by  its  slight 
solubility  in  water  and  its  greater  solubility  in  ether,  and  also  by 
its  different  physiological  action.  While  the  action  of  pilocarpine 
is  said  to  be  somewhat  analogous  to  that  of  nicotine,  ja,borine  is 
asserted  to  correspond  closely  in  its  action  to  atropine.  Jaborine 
volatilizes  with  difficulty  at  high  temperatures.  Its  salts  are  soluble 
in  water  and  alcohol,  and  do  not  crystallize.  The  authors  believe 
the  formula  of  jaborine  to  be  either  the  same  as  that  of  pilocarpine, 
or  to  be  closely  related  to  it. 

For  pilocarpine  the  authors  give  the  formula  C^  H^g  Nj  Oo,  as 
deduced  fi'om  their  analyses  of  its  aurochloride  and  platinochloride. 
This  formula,  however,  does  not  agree  with  the  one  previously  as- 
signed to  it  by  Kingzett  (see  Year-Booh  of  Pharmacy,  1877,  p.  615). 

A  full  account  of  the  process  by  which  jaborine  was  extracted 
from  commercial  pilocarpine  will  be  found  in  the  original  paper. 

The  Alkaloid  of  Jaborandi.  C.  T.  Kingzett,  (Pharm.  Journ., 
3rd  series,  xi.,  587.)  Referring  to  Harnack  and  Meyer's  as- 
sertion of  the  existence  of  a  second  base  in  jaborandi  (see  the 
foregoing  article),  the  author  thinks  that  these  chemists  have  not 
adduced  sufficient  evidence  of  the  existence  in  true  jaborandi  of 
two  distinct  alkaloids.  The  method  employejd  by  him  for  the 
isolation  of  pilocarpine  was  such  that  the  resulting  product  would 
contain  the  entire  amount  of  base  present  in  the  plant,  and  its 
examination  furnished  no  reason  for  believing  it  to  contain  more 
than  one  substance.  Further,  its  ultimate  analysis  gave  results 
concordant  with  those  obtained  by  similarly  analysing  the  well- 
crjstallized  chloroplatinate.  He,  therefore,  feels  still  convinced 
that  jaborandi  contains  only  one  alkaloid,   but  admits  the  possi- 
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bilifcy  of  its  being  found  to  exist  in  two  states,  sucli  as  many  other 
bases  are  known  to  assume. 

As  regards  the  formula  oi  pilocarpine,  Mr.  Kingzett  sees  no  reason 
for  abandoning  the  one  he  originally  assigned  to  it.  His  analysis 
of  the  free  base  was  conducted  with  all  the  refinements  of  the  best 
methods  ;  and  a  combustion  in  vacuo  with  cupric  oxide  and  metallic 
copper  furnished  carbonic  anhydride  and  nitrogen  in  such  quantities 
as  showed  the  relation,  of  carbon  to  nitrogen  to  be  as  1  :  6,  a  re- 
quirement which  the  formula  of  Harnack  and  Meyer  does  not 
satisfy  or  explain. 

The  molecular  weight  of  the  chloroplatinate  calculated  from 
the  proportion  of  platinum  found  by  analysis  was  842,  which  cor- 
responds exactly  to  the  formula  C33  Hgj^N^,  O4.  2  H  CI.  Pt  Cl^. 

The  analysis  of  the  free  base  as  well  as  of  the  chloroplatinate  led 
to  C03  Hg^  Nj.  O4  as  the  simplest  formula  for  pilocarpine.  Harnack 
and  Meyer  arrive  at  Gyi  H^q  No  Oo  or  Cgg  Hgg  N^  O4,  showing  an 
apparent  difference  of  C  Ho  in  the  two  larger  formulae.  Until 
further  investigations  settle  the  point  in  dispute  the  author  is 
determined  to  adhere  to  his  own  formula. 

The  Alleged  Presence  of  a  Second  Alkaloid  in  Jaborandi.  A. 
W.  Gerrard.  (Pliarm.  Journ.,  3rd  series,  xi.,  608.)  The  author 
agrees  with  Kingzett  (see  the  foregoing  article)  that  Harnack  and 
Meyer's  research  has  not  established  the  presence  of  a  second 
alkaloid  in  jaborandi  or  pilocarpine.  These  gentlemen  are  stated  to 
have  prepared  their  new  alkaloids  from  mixed  residues  obtained 
from  jaborandi  leaves  and  false  jaborandi  {Piper  reticidatuiii) . 
These,  however,  are  two  distinct  plants  of  different  natural  orders, 
the  latter  of  which  no  investigation  has  yet  shown  to  contain 
pilocarpine  ;  it  is,  therefore,  obvious  that  experiments  upon  such 
a  mixture  are  of  doubtful  value. 

As  another  inconsistency,  the  writer  points  to  the  fact  that  in 
one  part  of  their  paper  Harnack  and  Meyer  speak  of  jaborine  as 
contained  in  jaboi'andi  leaves,  while  in  another  part  they  state  that 
fluid  extract  of  jaborandi  is  free  from  jaborine,  but  that  jaborine  is 
produced  on  evaporating  the  acidified  alcoholic  solution. 

Pilocarpine.  A.  Poehl.  {Bull,  de  la  80c.  Chivi.  [2],  xxxiv., 
340.)  The  author  has  made  analyses  of  pure  pilocarpine  as  well  as 
of  its  hydrochlorate  and  its  platinochloride.  His  results  confirm 
the  correctness  of  Kingzett's  formula.  Cog  Hg^  'N^  O4.  The  alkaloid 
was  prepared  by  digesting  jaborandi  leaves  in  water  containing 
1  per  cent,  of  hydrochloric  acid,  treating  the  infusion  with  lead 
acetate,   filtering,   precipitating  the  alkaloid  from    the   filtrate    by 
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pbospho-molybdic  acid,  washing  the  precipitate  with  dilute  hydro- 
chloric acid,  and  finally  decomposing  it  by  means  of  baryta  at  a 
temperature  below  100°  C. 

Aspidospermine  and  Paytine.  Dr.  N.  Wulfsberg.  (Fhar- 
maceut.  Zeltung,  18S0,  546.)  The  alkaloid  paytine  was  discovered 
by  Dr.  0.  Hesse  in  1870  in  a  white  bark  of  unascertained  botanical 
origin.  This  bark,  known  as  cortex  chines  alhce  de  Payta,  was  found 
by  Prof.  Fliickiger  to  agree  in  its  anatomical  structure  with  the 
cinchona  barks,  but  was  subsequently  ascertained  by  him  not  to  be 
a  Cinchona,  nor  a  member  of  the  Rubiacese.  The  author  of  the 
present  paper,  who  has  recently  examined  this  bark,  finds  it  to 
correspond  so  closely  with  white  quebracho  bark  as  to  lead  him  to 
the  conclusion  that  it  is  derived  from  a  species  of  Aspidosperma. 
He  further  finds  that  the  alkaloids  paytine  and  aspidospermine 
show  so  close  an  agreement  in  their  general  characters  and  chemical 
reactions,  as  published  by  Hesse  and  Fraude  respectively,  and  also 
in  the  numbers  obtained  by  analysis,  that  he  considers  their  identity 
as  in  the  highest  degree  probable. 

The  Alkaloids  of  "White  Quebracho  Bark  (Aspidosperma  due- 
bracho).  Dr.  0.  Hesse.  (Ber.  derdeuisch.  chem,.  Ges.,  xiii.,  2308.) 
The  author  has  satisfied  himself  that  Wulfsberg's  assertion  concern- 
ing the  identity  of  Fraude's  aspidospermine  (from  Aspidosperma 
Quehracho)  and  Hesse's  paytine  (from  white  paytine  bark)  is  in- 
correct. The  investigation  leading  him  to  this  conclusion  has  also 
revealed  the  existence  in  quebracho  bark  of  a  second  alkaloid, 
which  he  proposes  to  call  quebrachine.  This  substance  is  deposited 
from  an  alcoholic  solution  in  white  prisms,  sparingly  soluble  in 
ether,  and  fusing  at  214°  C.  with  partial  decomposition.  Its  formula 
is  Coi  Hgg  No  Og.  It  is  a  strong  base  capable  of  neutralizing  acids. 
The  sulphate  forms  four-sided  prisms  soluble  in  alcohol  and  water. 
The  hydrochlorate  also  crystallizes  in  prisms  which  are  sparingly 
soluble  in  cold,  but  readily  so  in  hot  water.  The  solution  of  the 
alkaloid  in  pure  sulphuric  acid»has  a  blue  colour,  which  is  greatly 
intensified  by  the  addition  of  lead  peroxide  or  potassium  bichromate. 
In  these  and  other  reactions  it  somewhat  resembles  strychnine  and 
curarine,  but  differs  from  these  in  its  action  upon  frogs. 

Quebrachine  possesses  toxic  properties.  A  dose  of  0*04  gram 
proved  sufficient  to  kill  a  small  rabbit. 

Dr.  Hesse  states  that  quebracho  bark  contains,  besides  aspido- 
spermine and  quebrachine,  several  other  alkaloids  upon  which  he 
promises  to  report  in  a  subsequent  paper. 

Alleged  Identity  of  Paytine  and  Aspidospermine.     P.  N.  A  rata. 
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{Journ.  Chem.  Soc,  1881,  622.)  Wulfsberg  baviug  stated  that 
paytine,  an  alkaloid  found  in  a  white  cinchona  bark  from  Payta, 
in  Peru,  is  identical  with  aspidospermine  from  the  bark  of  Asirklo- 
sperma  Quebracho,  the  author  points  out  that  the  alkaloids  obtained 
from  these  two  sources  differ  somewhat  in  composition  (the  platino- 
chloride  of  paytine  containing  18"  73  per  cent,  platinum,  whereas 
that  of  aspidospermine  contains  only  17'45  per  cent.),  and  vary 
considerably  in  some  of  their  properties  and  reactions. 
These  differences  are  shown  in  the  following  table  : — 


Paytine. 


Aspidospermin  e . 


Easily  soluble  with  1  mol.  Ho  0. 

Easily  soluble  in  ether,  benzene,  chloro- 
form, alcohol,  and  hght  petroleum. 

Slightly  soluble  in  water. 

Melts  at  156°. 

Heated  above  its  melting  ix>int,  it 
gives  off  an  oily  distillate  and 
leaves  a  carbonaceous  residue. 

Heated  with  caustic  soda,  it  yields  a 
nonazotized  sublimate,  viz.,  paytine, 
which  condenses  in  colourlesslaminse 
and  needles. 

Dissolves  in  strong  nitric  acid,  form- 
ing a  liquid  nearly  colourless  at 
first,  but  afterwards  becoming 
garnet-red,  and  finally  yellow. 

Not  colom-ed  by  ferric  chloride,  or  by 
strong  siilphuiic  acid. 


Mercuric  chloride  forms  an  amorphous 
yellow  precipitate. 

Aui'o-chloride  :  Purple  precipitate,  the 
supernatant  liquid  exhibiting  the 
same  colour. 

The  hydrochloride,  hydrate,  and 
nitrate  are  crystallizable,  the  sul- 
phate, chromate,  oxalate,  and  pic- 
rate  are  not. 


White  prismatic  crystals,  with  brilliant 
faces. 

Soluble  in  48  parts  alcohol,  and  in 
106  parts  of  ether ;  insoluble  in 
light  petroleum. 

One  part  dissolves  in  6,000  parts  of 
water. 

Melts  at  205-206°. 

Heated  above  its  melting  point,  it  de- 
composes partially,  giving  off  an 
odour  which  resembles  acrolein,  and 
l^rovokes  sneezing. 

Heated  with  an  alkali,  it  exhibits  the 
coloration  of  the  pyridine  and 
quinoline  bases. 

"With  nitric  acid  it  instantly  produces 
a  red-violet  colour,  which  is  per- 
sistent. 

Sulphuric  acid  produces  in  solutions 
of  aspidospermine  a  wine-red  color- 
ation, which  disappears  after  some 
hours. 

Precipitated  by  mercuric  chloride  in 
white  tufts. 

Deep  blue  coloration. 


No  crystalUzable  salts. 
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Estimation  of  Nicotine  in  Tobacco.  E.  T.  Pease.  (Journ. 
Amer.  Chem.  Soc,  July,  1880.)  The  author's  estimations  of  nico- 
tine in  leaf  and  manufactured  tobacco  were  made  by  titration  with 
Mayer's  solution  (potassio- mercuric  iodide),  as  directed  by  Dragen- 
dovS  (Werthbestimmi(,ng  eineger  starhwirlcenden  Droguen,  1874,  52). 

The  tobacco  was  first  dried,  the  portion  weighed,  then  macerated 
for  at  least  twenty-four  hours  with  water  acidulated  with  sulphuric 
acid,  and  the  expressed  liquid  concentrated  and  filtered.  The 
solution  from  2  to  3  grams  of  tobacco  was  brought  to  50  c.c,  and 
of  this  10  c.c.  were  taken  for  titration.  The  end  of  the  reaction 
was  found  by  filtering  a  few  drops  through  a  very  small  filter, 
trying  the  filtrate  on  a  watch-glass  with  a  drop  of  the  volumetric 
reagent,  and  rinsing  the  filter  into  the  whole  solution.  The  best 
solution  employed  contained  ^^  of  a  molecular  weight  of  mercuric 
iodide  (made  from  Hg  CI3  +  6  K  I). 

The  precipitate  first  obtained  appears  milky  when  formed,  but 
soon  turns  black  and  waxy,  and  settles  to  the  bottom  in  a  coherent 
mass.  Several  of  the  operations  were  duplicated,  with  but  very 
slight  differences  in  results.  The  end  of  the  precipitation  is  sharply 
defined. 

The  six  samples  of  cigars  and  tobacco  thus  examined  gave  the 
following  percentages :  2-00,  4-05,  3-24,  4-21,  3-94,  and  3-93. 

A  short  clay  pipe,  some  time  in  use  and  partly  coloured,  was 
pulverized,  macerated  in  acidulated  water,  and  the  solution  treated 
as  from  tobacco.  The  result  of  titration,  if  due  to  nicotine,  indi- 
cated 0"4779  gram  of  that  alkaloid.  The  pipe  weighed  23"619 
grams  ;  therefore  2'02  per  cent,  of  alkaloid  was  indicated. 

The  alkaloid  was  also  estimated  in  tobacco  smoke,  and  found  to 
amount  to  2 '48  per  cent,  of  the  tobacco  burned.  The  author 
suspects,  however,  that  this  result  may  be  too  high,  owing  to  the 
possible  action  of  the  empyreumatic  products  on  the  test-solution. 

Nicotine  Derivatives.  A.  Cahours  and  A.  Etard.  (Gomptes 
Bendus,  xc,  275-280,  and  Mirn.  Chem.  Soc,  1880,  672.)  When 
thiotetrapyridine,  Coq  H^gl^T^  S,  obtained  by  the  action  of  sulj^hur  on 
nicotine  (Ibid.,  Ixxxviii.,  999,  and  Year-Book  of  Pharmacy,  1880, 
p.  40),  is  boiled  with  dilute  nitric  acid,  it  gives  nicotinic  acid 
(m.  p.  228-229°). 

Thiotetrapyridine  when  distilled  with  finely  divided  metallic 
copper  loses  sulphur,  and  yields  a  base,  isodipyridine,  CjoHj^q]N"2, 
isomeric  with  dipyridine,  but  differing  greatly  from  it  in  its  pro- 
perties. It  is  also  produced  in  small  quantity  by  the  action  of 
alcoholic  potash  on  thiotetrapyridine  at  200°.     Isodipyridine  is  a 
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colourless  oil  (b.  p.  274-275°),  having  an  odour  somewhat  resem- 
bling that  of  certain  mushrooms.  It  does  not  solidify  at-  20°,  and 
its  sp.  gr.  at  13°  is  1"1245.  It  is  insoluble  in  cold,  and  only 
sparingly  soluble  in  boiling  water,  but  easily  in  alcohol  or  ether. 
It  unites  energetically  with  hydrochloric  acid,  but  the  hydrochloride 
does  not  crystallize.  The  platinocliloride  (G^qH^q  NoH  Cl)2Pt  Cl^, 
+  2  Ho  0,  crystallizes  in  deep  orange  plates  of  the  colour  of  potas- 
sium dichromate.     It  is  decomposed  if  boiled  with  water. 

It  was  thought  probable  that  if  nicotine  were  submitted  to  limited 
oxidation  it  might  yield  isodipyridine,  thus:  C^qH^^^No  +  0^  = 
Cjo  H;^Q  No  +  2  Ho  0.  For  this  purpose  pure  nicotine  was  dissolved 
in  dilute  potash  solution,  and  oxidized  with  potassium  ferricyanide, 
and  the  product  distilled.  The  bases  extracted  from  the  distillate 
by  means  of  ether,  when  submitted  to  fractional  distillation,  were 
found  to  consist  of  isodipyridine  with  unaltered  nicotine. 

If  nicotine  in  the  state  of  vapour  is  passed  over  red-hot  porcelain, 
it  is  in  part  decomposed  (about  20  per  cent.),  yielding  a  gaseous 
mixture  of  hydrogen  with  parafl5.ns  and  olefines,  and  a  liquid 
product  containing  pyridine,  picoline,  collidine,  and  new  basic  sub- 
stances boiling  at  temperatures  above  250°. 

A  Bromo-derivative  of  Nicotine.  A.  Cahours  and  A.  Etard, 
(^Comptes  Rendns,  xc,  1315-1317.  From  Joiirn.  Chem.  Soc.)  One 
part  of  nicotine  is  dissolved  in  50  parts  of  water,  and  2  molecules  of 
bromine  added  for  every  molecule  of  nicotine.  A  yellow  flocculent 
resinous-looking  precipitate  falls,  which,  together  with  the  mother- 
liquor,  is  heated  gently  to  65-70°,  more  bromine  being  added  if 
required.  The  whole  is  then  filtered  and  allowed  to  cool,  when  an. 
abundant  crystallization  of  the  bromo-derivation  takes  place.  The 
undissolved  portion  treated  separately  with  water  at  70°  yields  a 
crystalline  deposit  similar  to  the  preceding. 

The  crystals  are  in  the  form  of  red  needles  often  more  than 
1  mm.  in  length,  and  are  similar  in  colour  to  potassium  bichromate. 
They  are  unalterable  in  the  air,  but  are  decomposed  by  water  at  a 
temperature  higher  than  70°.  When  dissolved  in  concentrated 
hydrobromic  acid,  they  assimilate  a  molecule  of  H  Br,  forming  the 
hydrobromide  of  the  original  derivative. 

Analysis  showed  that  the  formula  of  the  bromo-derivative  is 
C^oHj^^NoBr^.  Huber's  pentabromide  is  therefore  probably  the 
hydrobromide  above  mentioned,  hut  the  formula  given  to  it  by 
Huber  contains  three  atoms  less  of  hydrogen. 

The  tetrabromo-nicotine  is  decomposed  and  destroyed  by  an 
aqueous  solution  of  potash. 
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Bromine  Derivatives  of  Nicotine.  R.  Laiblin.  (Ber.  der 
deutsclt.  chem.  (?es.,  xlii.,  1212-1214.  From  Joiirn.  Glieiii.  Soc.)  By 
the  action  of  bromine  and  water  on  nicotine  in  sealed  tubes  at 
120-150°,  the  author  has  obtained  a  crystalline  compound  similar 
to  that  obtained  by  Cahours  and  Etard,  which  is  probably  C^q  Hj^g 
Brg  No  +  HBr.     On  treatment  with  potash,  it  yields  nicotine. 

Bromonicotine,  C;^q  H^o  No  Br^. — For  the  preparation  of  this  com- 
pound the  author  recommends  the  following  method,  instead  of 
Huber's  {Annalen,  cxxxi.,  257),  which  does  not  yield  very  good 
results.  To  50  grams  of  bromine  and  30  grams  of  water  is  added 
a  solution  of  16  grams  of  nicotine  in  20  grams  of  water  in  small 
quantities  at  a  time,  the  temperature  not  being  allowed  to  rise  above 
50-60°.  The  whole  is  warmed  on  a  water-bath  until  the  oil  so 
formed  is  dissolved,  and  then  60-70  grams  of  water  are  added  ;  on 
cooling  a  crystalline  body  separates  out,  probably  the  compound 
Cjo  Hjo  Bro  No.  2  H  Br.  This  is  decomposed  by  aqueous  ammonia, 
and  yields  bromonicotine.  The  author  is  at  present  engaged  in  the 
study  of  the  oxidation-products  of  this  body. 

Conine,  and  some  of  its  Salts.  Prof.  A.  W.  Hofmanu.  (Ber. 
der  deutsch.  chem.  Ges.,  xiv.,  705.)  The  results  of  careful  analyses 
of  this  alkaloid  and  of  its  hydrochloi-ate  and  hydrobromate  have  con- 
vinced the  author  that  the  formula,  C3  H^g  N,  generally  accepted  for 
this  base,  ought  to  be  replaced  by  Cg  H^^  N.  This  corrected  formula 
disposes  of  the  supposed  identity  with  conine  of  several  artificial 
products  of  the  formula  Cg  H^j  N. 

The  hydrochlorate,  Cg  H^y  N.  H  CI,  is  obtained  as  a  brilliant 
white  crystalline  mass  by  dissolving  conine  in  anhydrous  ether  and 
treating  the  solution  with  dry  hydrochloric  acid  gas.  It  is  very 
soluble  in  water  and  alcohol,  but  insoluble  in  ethei",  and  can  be 
heated  to  100°  C.  without  suffering  decomposition. 

The  hydrobromate,  Cg  H^y  N.  H  Br,  is  formed  under  the  same 
conditions  as  the  hydrochlorate,  if  H  Br  be  used  in  the  place  of 
H  CI.  It  may  also  be  readily  prepared  by  adding  bromine  drop 
by  drop  to  a  solution  of  conine  in  anhydrous  ether,  as  long  as  the 
bromine  continues  to  be  decolorized.  The  salt  thus  separates  as 
a  crystalline  mass,  while  a  substitution  product  of  conine  remains 
dissolved  in  the  ether.  In  its  behaviour  towards  solvents  and  heat 
it  corresponds  to  the  hydrochloi'ate. 

The  Alkaloid  from  Pituri.  Prof.  Liversidge.  (Abstract  of  a 
paper  read  before  the  Royal  Society  of  New  Sonth  Wales,  November 
3rd,  1880.  Pharm.  Juurn.,  3rd  series,  xi.,  815-818.)  In  the  pre- 
paration of  the  alkaloid  by  the  author  the  pituri  was  extracted  with 
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boiling  water  slightly  acidified  with  sulphuric  acid,  the  liquid  con- 
centx'ated  by  evaporation  and  distilled  with  an  excess  of  caustic 
soda,  the  alkaline  distillate  neutralized  by  hydrochloric  acid,  and 
evaporated  over  a  water-bath  until  reduced  to  a  small  bulk ;  the 
yellowish  residue  was  once  more  distilled  with  caustic  soda,  the  distil- 
late neutralized  with  hydrochloric  acid,  and  again  concentrated.  It 
was  now  nearly  colourless,  caustic  soda  was  again  added,  and  the 
liquid  shaken  up  with  ether.  The  ether  was  next  removed  by  distil- 
lation at  as  low  a  temperature  as  possible  in  a  current  of  hydrogen, 
the  heat  meanwhile  being  raised  gradually  until  it  reached  140°  C,  a 
bath  of  sulphuric  acid  being  used  for  this  purpose.  It  was  allowed 
to  remain  at  this  temperature  for  about  six  hours ;  the  bath  was 
then  removed,  and  the  distillation  continued  at  a  still  higher  tem- 
perature over  a  naked  flame,  the  current  of  hydrogen  being  still 
maintained,  until  all  the  alkaloid,  with  the  exception  of  a  very 
small  quantity,  which  had  become  charred,  had  passed  over  in  a 
clear  and  colourless  condition.  During  the  distillation  the  ther- 
mometer indicated  a  temperature  between  243°  and  244°  C. 

Sixty  grams  of  the  substance  gave  "622  gram  of  the  alkaloid,  or 
1"037  per  cent.  In  this  case  the  alkaloid  was  not  allowed  to  boil, 
but  was  maintained  at  a  temperature  of  140°  C.  in  a  current  of 
hydrogen  for  several  hours,  to  remove  water  and  traces  of  ammonia. 
In  a  second  experiment  500  grams  of  the  pituri  gave  12'34  grams  of 
alkaloid,  or  2'47  per  cent.,  when  distilled  in  a  current  of  hydrogen. 
The  pituri  did  not  contain  any  non-volatile  alkaloid. 

The  alkaloid  when  freshly  prepared  is  clear  and  colourless,  but 
with  access  of  air  rapidly  becomes  yellow,  and  finally  brown,  espe- 
cially when  exposed  to  sunlight.  In  a  sealed  tube  one  specimen 
remained  unchanged  during  eight  months.  It  is  soluble  in  all 
proportions  of  water,  alcohol,  and  ether,  yielding  colourless  solu- 
tions. On  paper  it  produces  a  greasy  stain,  which  disappears  after 
a  time.  It  is  just  a  little  heavier  than  water,  a  little  drop  of  it 
sinking  slowly  to  the  bottom  of  a  vessel  of  distilled  water. 

When  freshly  prepared  its  smell  is  very  like  that  of  nicotine; 
afterwards,  when  darkened  in  colour  and  thickened  in  consistency, 
the  odour  is  more  like  that  of  pyridine.  It  is  volatile  at  ordinary 
temperatures,  its  vapour  forming  a  dense  fog  with  hydrochloric 
acid.  Its  vapour  irritates  the  mucous  membranes  very  much,  and 
when  working  with  it  induced  violent  headaches.  The  taste  is 
acrid  and  pungent,  and  very  persistent. 

The  alkaloid  neutralizes  acids  completely ;  but  the  neutral  solu- 
tions  of  acetate,    sulphate,   and   hydrochloride  all  become   acid  on 
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evaporation  from  tlie  loss  of  alkaloid.  Oxalic  acid  is  tlie  only  acid 
which  yields  a  ci'ystalline  salt  ;  bat  this  is  more  or  less  mixed  with 
free  acid,  from  the  loss  of  alkaloid  by  volatilization,  an  acid  salt 
mixed  with  fi'ee  oxalic  acid  being  left.  The  acetate,  sulphate,  and 
hydrochloride,  when  kept  over  strong  sulphuric  acid,  dry  up  into 
hard,  brittle,  transparent,  varnish-like  substances,  without  the 
slightest  trace  of  crystallization,  even  after  standing  for  months. 
All  these  compounds  are  very  hygroscopic,  especially  the  sulphate, 
and  are  very  i-eadily  soluble  in  alcohol. 

Neither  concentrated  hydrochloric  acid  nor  nitric  acid  changes 
the  colour  of  the  alkaloid  in  the  cold,  but  when  warmed,  hydrochloric 
acid  imparts  a  slightly  reddish  colour,  and  nitric  acid  turns  it 
yellow.  Concentrated  sulphuric  acid  turns  it  brown  after  some 
time,  immediately  when  warmed. 

Platinio  chloride  does  not  precipitate  an  aqueous  solution  of  the 
alkaloid  (I'lOO  aq.)  so  long  as  the  alkaloid  is  in  excess,  but  when 
the  solution  has  become  neutralized  the  addition  of  another  drop  of 
platinic  chloride  thi'ows  down  a  slight  yellowish  flocculent  precipi- 
tate, which  dissolves  on  heating,  but  does  not  reappear  on  cooling ; 
if  a  larger  quantity  of  the  platinic  chloride  be  added,  the  precipitate 
still  dissolves  on  the  application  of  heat,  but  on  cooling  reappears 
in  a  crystalline  condition. 

In  a  solution  of  1  part  of  the  hydrochloride  of  the  alkaloid  to  50 
of  water,  a  precipitate  similar  to  the  above  is  thrown  down,  and  if 
heated,  a  part  re-dissolves,  the  undissolved  portion  turns  to  an 
orange-yellow  colour  and  becomes  crystalline — the  dissolved  salt 
also  crystallizes  only  on  cooling.  Under  the  mici'oscope  the  crystals 
appear  to  have  the  form  of  the  octahedron,  or  combinations  of  that 
with  other  forms  belonging  to  the  cubical  system.  More  dilute  solu- 
tions of  the  hydrochloride  are  not  precipitated  by  platinic  chloride. 

In  an  aqueous  solution  of  I  part  of  the  alkaloid  to  100  of  water, — 

Mercuric  chloride  throws  down  a  white  cheesy  precipitate  in- 
soluble in  excess  of  the  precipitant. 

Copper  sulphate  a  light  green  precipitate  insoluble  in  an  excess 
of  the  alkaloid. 

A  few  drops  of  gold  chloride  give  a  reddish  white  precipitate, 
which  disappeai's  on  shaking ;  a  larger  quantity  gives  a  persistent 
flocculent  reddish  white  precipitate. 

Tannic  acid  gives  a  greyish  white  precipitate,  easily  soluble  in 
hydrochloric  acid. 

The  double  iodide  of  mercury  and  potassium  gives  a  heavy  white 
crystalline  precipitate. 
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The  alkaloid  behaves  very  like  nicotine  with  picric,  phospho- 
molybdic,  and  metatungstic  acids  ;  the  addition  of  picric  acid  throws 
down  a  yellow  precipitate  soluble  in  hydrochloric  acid. 

Phosphomolybdic  acid  forms  a  yellowish  white  amorphous  pre- 
cipitate, insoluble  in  cold  dilute  hydrochloric  acid,  easily  and  com- 
pletely dissolved  on  warming.  The  precipitate  with  nicotine  is  a 
dirty  yellowish  white,  amorphous,  insoluble  in  cold  dilute  hydro- 
chloric acid,  soluble  when  warmed,  but  apparently  not  so  readily  as 
is  the  precipitate  from  the  pituri  alkaloid,  some  white  flakes  being 
left  undissolved. 

Metatuugstate  of  sodium  forms,  with  both  piturine  and  nicotine, 
a  white  amorphous  precipitate,  soluble  only  in  much  dilute  hydi'o- 
chloric  acid  when  warmed. 

When  iodine  dissolved  in  ether  is  added  to  an  ethereal  solution 
of  the  alkaloid,  the  fluid  becomes  brownish  red  and  turbid ;  after  a 
short  time  yellowish  red  needles  are  deposited,  the  mother-liquor 
being  yellow ;  these  crystals  are  easily  soluble  in  alcohol,  yielding 
a  brownish  red  solution  ;  when  the  alcoholic  solution  is  evaporated 
at  the  ordinary  temperature,  indistinct  needles  and  oily  drops  are 
left  behind. 

When  this  alcoholic  solution  is  treated  with  caustic  soda  in  the 
cold,  a  smell  similar  to  that  of  iodoform  is  emitted,  not  that  of  the 
alkaloid ;  from  the  nicotine  compound  nicotine  is  liberated,  ac- 
cording to  Wertheim  (Watt's  "  Dictionary  of  Chemistry,"  iv.,  p.  47). 

The  iodine  compound  of  pituri  melts  at  about  110°  C,  that  of 
nicotine  at  100°  C. 

From  Conine  piturine  is  distinguished  by  its  aqueous  solution 
not  becoming  turbid  on  heating  nor  by  the  addition  of  chlorine 
water.  It  differs  from  aniline  by  not  being  coloured  by  chlorinated 
lime ;  it  difters  fi'om  picoline  in  specific  gravity  (picoline  being  only 
•9613  at  0°  C)  ;  from  pyridine  by  its  reaction  with  copper  sulphate, 
the  precipitate  Cu  (OH)o  produced  by  pyridine  with  copper  sulphate 
redissolves  in  an  excess  of  the  precipitant ;  and  it  appears  to  be 
distinguished  from  nicotine  by  its  reactions  with  platinic  chloride, 
gold  chloride,  and  iodine  and  mercuric  chloride,  also  by  Palm's 
test.  According  to  the  latter,  nicotine,  when  gently  warmed  with 
a  little  hydrochloric  acid  of  1'12  sp.  gr.,  turns  violet,  and  on  the 
addition  of  a  little  strong  nitric  acid  the  colour  changes  to  a 
deep  orange.  Piturine,  thus  treated,  does  not  change  colour  at  all, 
but  when  more  heat  is  applied  it  becomes  yellow. 

These  results  completely  disprove  M.  Petit's  statement  that  the 
alkaloid  of  pituri  is  identical  with  nicotine  (Year-Booh  of  Pharmacy, 
1879,  p.  98). 
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The  number  obtained  by  the  author  in  eight  combustions  of 
piturine  lead  to  the  formula  Cg  Hg  N.  From  the  results  of  analysis 
of  the  mercuric  chloride  double  salt,  however,  he  feels  inclined  to 
double  that  formula,  or  0^2  H^g  Ng,  as  probably  the  more  correct 
representation  of  the  composition  of  the  alkaloid. 

Behaviour  of  Berberiiie  towards  Thymol.  J.  U.  Lloyd.  (Neu; 
Remedies,  1881,  195.)  The  author  observed  that  berberine,  prepared 
from  Hydrastis  canadensis,  when  mixed  with  an  equal  weight  of 
thymol,  yielded  a  viscid  liquid,  though  both  the  thymol  and  ber- 
berine were  used  ia  the  form  of  dry  powders.  The  berberine  had 
been  exposed  to  warm  air  ia  a  drying  closet,  whereby  most  of  its 
water  of  crystallization  was  expelled.  The  cause  of  this  liquefaction 
remains  to  be  investigated. 

Estiination  of  Theine  in  Tea.  M.  Patrouillard.  (Gorres. 
pondeiiz  Blatt  des  Ver.  Analijt.  Ghem.,  1880,  J^fo.  14.)  15  grams  of 
tea  are  repeatedly  extracted  with  boiling  water  until  exhausted. 
The  filtered  decoctions  are  evaporated  to  the  consistence  of  an 
extract,  then  mixed  with  2  grams  of  calcined  magnesia  and  5  grama 
of  powdered  glass,  and  further  evaporated  to  perfect  dryness.  The 
finely  pulverized  residue  is  treated  with  60  c.c.  of  ether  four 
successive  times,  after  which  the  united  ethereal  solutions  are 
allowed  to  evaporate.  The  theine  thus  left  is  redissolved  in  a  little 
chloroform,  and  the  solution  allowed  to  evaporate  in  a  weighed 
dish.  Care  must  be  taken  not  to  use  too  little  ether,  since  theine 
is  only  slightly  soluble  therein. 

Caffeine  and  Theobromine.  MM.  Malay  and  Hinteregger. 
(Monatshefte  fiir  Ghenile,  ii.,  87  and  126.)  The  authors  have  studied 
some  oxidation  compounds  of  these  two  bases  with  the  object  of 
throwing  further  light  on  their  relation  to  each  other.  By  oxid- 
ation with  chromic  acid,  caffeine  yielded  dimethylparabanic  acid, 
Cj  Hg  No  O3,  while  theobromine  under  the  same  treatment  was 
found  to  yield  methylparabanic  acid,  C^H^NoOs,  the  difference 
(C  Ho)  between  the  two  products  being  the  same  as  that  between 
the  two  alkaloids  themselves. 

Caffeine  and  Caffeidine.  Dr.  E.  Schmidt.  (Ber.  der  deutseh. 
chem.  Ges.,  1881,  813-817.)  The  author  describes  some  unsuc- 
cessful attempts  to  convert  caffeine,  Cg  H^q  N^  Oo,  into  theobromine, 
Cy  Hg  N^  Oo,  by  withdrawing  methyl  groups  by  means  of  hydro- 
chloric acid.  Similar  attempts  to  convert  caffeine  into  xanthine  or 
decomposition  products  thereof  likewise  proved  unsuccessful. 

Detinite  salts  of  caffeine  could  only  be  produced  by  the  direct 
action  of  acids  upon  the  base  in  concentrated  solutions.     The  salts 
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described  bj  the  author  are  two  hydrochlorates,  two  hydriodate!5, 
the  hydrobromate,  nitrate,  sulphate,  aurochloride,  plafcinochloride, 
acetate,  butyrate,  and  isovalerianate.  The  citrate  and  formate  are 
said  not  to  exist. 

Caffeidine,  Cy  H^o  N^  0  was  prepared  by  boiling  one  part  of 
caffeine  with  a  solution  of  ten  parts  of  crystallized  barium  hydrate. 
After  removing  the  excess  of  baryta  by  dilute  sulphuric  acid  and 
evaporating  the  acid  filtrate  to  the  consistence  of  a  thin  syrup,  sul- 
phate of  caffeidine  was  obtained  in  needle-shaped  crystals  answering 
to  Strecker's  formula,  C^H^oN^O.  H^  S  0^.  The  free  base  is  an 
oily  strongly  alkaline  liquid,  rapidly  soluble  in  water,  alcohol,  and 
chloroform,  but  difficultly  soluble  in  ether,  and  agrees  in  these  and 
all  other  respects  with  Sti'ecker's  statements.  Besides  the  sulphate, 
several  other  salts  of  caffeidine  and  of  some  of  its  ethyl-derivatives 
are  described  in  this  paper. 

Caffeine.  E.  Fischer.  (Ber.  der  deutsch.  chew.  Ges.,x[v. ,687-644:.) 
This  paper  contains  an  account  of  an  examination  of  bromocaffeine 
and  some  other  derivatives  of  this  alkaloid,  undertaken  with  the 
object  of  deciding  between  the  constitutional  formula  for  caffeine 
proposed  by  Medicus  and  by  Strecker.  From  the  results  of  his 
investigation  the  author  considers  the  constitutional  formula  given 
by  Medicus  as  the  more  probable  one  of  the  two. 

Citrate  of  Caffeine.  J.  U.  Lloyd.  (New  Bemedies,  February, 
1881.)  Previous  reseai'ches  by  Hager  and  Haarmann  tend  to  show 
that  the  so-called  citrate  of  caffeine  of  commerce  is  not  a  chemical 
combination,  but  a  mixture  containing  both  the  alkaloid  and  the 
citric  acid  in  a  free  state,  and  that  caffeine  does  not  combine  either 
with  citric  or  with  valerianic  acid  (see  Year-Book  of  Pharmacy,  1878, 
p.  91). 

The  question  which  the  author  set  himself  to  solve  was,  whether 
or  not  it  was  possible  to  obtain  citrate  of  caffeine  as  a  definite 
chemical  compound.  All  endeavours  to  make  citric  acid  and  caffeine 
combine  in  aqueous  or  alcoholic  solutions  proved  failures,  as  the 
products  thus  obtained,  when  treated  with  chloroform,  yielded  free 
caffeine  to  the  latter,  leaving  citric  acid  undissolved.  Attempts  to 
produce  citrate  of  caffeine  by  double  decomposition  from  barium 
citrate  and  solution  of  caffeine  in  water  acidulated  with  sulphuric 
acid,  led  to  no  better  result.  Further  experiments  convinced  him 
that  in  order  to  make  the  alkaloid  and  acid  combine,  a  menstruum 
must  be  used  which  will  exert  an  equal  or  nearly  equal  solvent 
action  on  both  the  caffeine  and  citric  acid.  A  mixture  of  2  parts 
of  chloroform  and  1  part  of  alcohol  was   found  to   answer  for  this 
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purpose.  The  mode  of  procedure  finally  adopted  is  as  follows  : — 
Dissolve  30  grains  of  caffeine  in  one  fluid  ounce  of  chloroform,  and 
mix  this  with  a  solution  of  30  grains  of  crystallized  citric  acid  in 
half  an  ounce  of  alcohol.  Filter  if  necessary,  and  evaporate  the 
filtrate  in  an  evaporating  basin  over  a  water-bath  until  the  residue 
is  of  a  syrupy  consistence.  Remove  the  dish,  then  cool  to  60°  F., 
rubbing  the  contents  of  the  dish  with  a  spatula,  and  continue  until 
a  dry  powder  results.  This  is  mostly  citrate  of  caffeine,  but  free 
citric  acid  and  free  caffeine  are  undoubtedly  present  to  some  extent. 

The  preparation  thus  obtained  is  described  as  a  semi- crystalline 
granular  powder,  which  is  decomposed  both  by  water  and  alcohol. 
Cold  chloroform  dissolves  from  it  any  free  caffeine  it  may  contain, 
but  exercises  no  solvent  action  on  the  compound. 

The  conclusion  arrived  at  by  the  author  is  that  citrate  of  caffeine 
is  a  definite  compound,  and  that  this  is  decomposed  by  solvents 
which,  like  water  and  alcohol,  dissolve  citric  acid  readily  and  caffeine 
sparingly.  It  is  easily  obtained  by  the  process  described,  always 
however  contaminated  with  some  free  caffeine  and  free  citric  acid. 

The  Testing  of  Quinine  Sulphate.  G.  Kerner.  (Jonrn.  Ghem. 
Soc,  Feb.,  1881.)  The  author  described  in  1862  the  "ammonia- 
method  "  for  testing  the  purity  of  commercial  sulphate  of  quinine  : 
the  method  has  been  adopted  very  widely.  The  present  paper  con- 
tains a  fuller  account  of  his  process,  together  with  criticisms  on  a 
method  proposed  by  Hesse. 

Hesse's  process  resembles  the  author's  in  not  detecting  less  than 
1  per  cent,  of  cinchonidine  sulphate,  but  from  published  results  it 
appears  to  yield  only  an  approximate  estimation,  whereas  the  am- 
monia-method as  now  described  yields  numbers  of  almost  absolute 
accuracy.  After  stating  his  reasons  for  considering  Hesse's  pro- 
cess unsatisfactory,  the  author  describes  the  ammonia-method  with 
recent  improvements. 

The  "ammonia-method  "  depends  on  the  facts  that  a  cold,  satu- 
rated solution  of  quinine  sulphate  contains  an  invariable  quantity 
of  the  alkaloid,  and  that  the  quantity  of  ammonia  required  to  re- 
dissolve  this  precipitate  is  also  constant.  If  the  quantity  of  ammo- 
nia necessary  to  form  the  precipitate,  and  to  redissolve  it,  has  been 
determined  in  a  known  volume  of  pure  quinine  sulphate  solution  at 
normal  or  known  temperatures,  the  excess  of  ammonia  required  for 
the  same  quantity  of  a  saturated  solution  of  commercial  quinine 
sulphate  gives  the  means  of  calculating  the  quantity  of  associated 
alkaloids,  of  which  cinchonidine  alone  is  usually  present.  Since 
quinine  readily  alters  by  becoming  mouldy,  and  ammonia  solution 
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also  alters  in  strength  by  keeping,  ifc  is  best  to  prepare  a  solution 
of  pure  quinine  solution  for  eacli  estimation,  and  titrate  with  it  the 
ammonia  to  be  used. 

Pure  Quinine  Sulphate.- — It  is  often  necessary  to  recrystallize  from 
three  to  six  times,  with  addition  of  several  drops  of  sulphuric  acid 
in  excess,  in  order  to  get  rid  of  the  last  traces  of  cincbonidine.  The 
purity  can  be  tested  by  treating  portions  with  different  proportions 
of  cold  water,  and  titrating  the  solutions  with  ammonia.  Solutions 
of  commercial  samples  require  different  amounts  of  ammonia  when 
the  proportion  of  solvent  to  solid  has  been  varied  ;  but  when  pure, 
variations  of  solid  to  solvent  between  1  :  10  and  1 :  700  produce  no 
alteration  in  the  quantity  of  ammonia  required,  and  the  excess  of 
solid  remaining  undissolved  in  making  the  solutions  yields  also 
solutions  of  precisely  the  same  ammonia  titre. 

Preparation  of  Solutions  and  Process  of  Titration. — The  pure  quinine 
sulphate  prepared  as  above  is  rubbed  into  a  homogeneous  paste 
with  water  in  a  mortar  and  rinsed  into  a  stoppered  vessel,  in  which 
it  is  frequently  agitated  during  from  twelve  to  eighteen  hours  :  the 
proportion  of  quinine  to  water  used  being  about  1 :  100.  To  prepare 
the  solution  of  the  sample  to  be  tested,  5  grams  are  similarly  treated 
with  50  c.c.  of  water.  The  vessels  containing  the  quinine  solutions 
and  the  vessel  containing  the  ammonia  solution  (of  0'92  sp.  gr.)  are 
placed  in  cold  water,  and  as  soon  as  their  contents  have  reached  the 
same  temperature,  the  quinine  solutions  are  filtered  through  dry  filter- 
papers.  The  temperature  need  not  be  normal,  provided  both  quinine 
solutions  are  prepared  at  the  same  temperature.  The  undissolved 
pure  quinine  is  dried  and  kept  for  future  use. 

10  c.c.  of  each  of  the  quinine  solutions  are  then  measured  off  into 
test-tubes,  and  each  is  titrated  with  the  ammonia  solution ;  5  c.c. 
of  ammonia  solution  are  run  in,  the  test-tube  is  closed  with  the 
finger,  and  its  contents  are  mixed  by  several  times  inverting  without 
shaking  it.  The  quinine  is  thus  precipitated  and  almost  entirely 
redissolved,  the  liquid  remaining  but  slightly  turbid  ;  by  gradually 
dropping  in  ammonia,  mixing,  and  waiting  several  seconds  after 
each  addition,  the  moment  when  the  liquid  becomes  perfectly  clear 
is  easily  noted.  The  excess  of  ammonia  required  gives  the  quantity 
of  cincbonidine  sulphate  present ;  on  an  average,  0288  c.c,  or 
roughly,  0"3  c.c,  of  ammonia  solution  of  0"92  sp.  gr.  were  found  to 
correspond  to  1  mgrm.  of  crystallized  cincbonidine  sulphate.  The 
error  in  the  process  cannot  exceed  0"05  per  cent. 

It  must  be  understood  that  this  process  is  only  directly  applicable 
to  samples  which  answer  to  the  qualitative  ammonia  test,  and  which 
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contain  not  more  than  1"5  per  cent,  of  cincbonidine  sulpliato ;  if 
more  than  2  per  cent,  is  present,  the  final  reaction  cannot  be 
obtained,  since  either  insoluble  flocks  appear,  or  the  solution  gela- 
tinizes when  near  the  clarifying  point :  if  from  a  preliminary- 
qualitative  test  the  nature  or  intensity  of  the  turbidity  renders  it 
probable  that  2  per  cent,  or  more  is  present,  the  solution  to  be 
titrated  may  be  prepared  as  directed  above,  and  then  be  diluted 
with  known  quantities  of  the  pure  quinine  solution,  or  larger  pro- 
portions of  water  to  quinine  may  be  employed  in  making  the 
solution;  in  the  latter  case,  it  is  better  to  warm  during  the  process 
of  solution. 

It  is  noted  that  chemically  pure  quinine  hydrate  crystallizes  out 
from  the  titrated  solution  on  standing. 

An  apinoximate  estimation  of  the  cinchonidine  sulphate  can  be 
made  by  introducing  5  c.c.  of  the  water  extract  (1  :  10,  prepared  at 
15°  C.)  into  a  10  c.c.  cylinder  graduated  to  tenths  of  a  c.c,  and 
adding  3  c.c.  of  ammonia  of  0"92  sp.  gr.  On  mixing  by  inver- 
sion, the  liquid  will  usually  remain  very  turbid  ;  ammonia  is  then 
gradually  added  with  constant  mixing  until  the  liquid  becomes 
perfectly  clear,  and  the  total  volume  of  ammonia  added  is  read  oflf. 
Assuming  that  5  c.c.  of  ammonia  indicate  1  per  cent,  of  cinchoni- 
dine sulphate,  and  3  c.c.  indicate  none,  the  percentage  can  be 
ascertained.  This  method  gives  with  great  a,ccuracy  relative  values 
for  quinine  samples  examined  under  similar  conditions.  This 
method  is  sufficiently  accurate  for  practical  purposes,  the  former 
more  exact  method  being  resorted  to  for  disputed  cases  and  for 
scientific  purposes  only. 

Quinidine  is  seldom  present,  except  as  an  adulterant  purposely 
added ;  it  dissolves  somewhat  more  readily  in  excess  of  ammonia 
than  cinchonidine  does. 

The  percentage  of  water,  present  as  water  of  crystallization  or 
otherwise,  is  of  considerable  importance,  both  for  commercial 
reasons  and  to  ensure  the  correctness  of  quantities  of  the  alkaloid 
used  as  doses.  The  presence  of  a  small  quantity  of  sulphuric  acid 
tends  to  promote  crumbling  of  the  crystals  with  loss  of  their  water 
of  crystallization,  whilst  a  small  amount  of  uncombined  water 
tends  to  prevent  this  change.  Uncombined  water  is  estimated  by 
the  difference  between  the  quantities  of  water  found  on  drying  a 
portion  of  the  original  sample  and  another  portion  which  has  been 
pressed  between  soft  blotting-paper.  The  author,  after  a  long  ex- 
perience in  estimating  water  in  quinine,  considers  that  in  the  crystal- 
line   condition    its   formula    is    2  C^q  Hot-^i  ^s-  -^2  ^  0^  +  7  Hg  0  ; 
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"wheu  dried  at  115°  C.  it  loses  I'l'^o  per  cent,  of  water ;  in  practice 
the  loss  varies  between  14"o8  and  14"8.  A  good  sample  will  usually 
not  lose  more  tlian  13'8  to  14"4  per  cent,  by  drying,  but  no  sample 
should  lose  more  than  14'6  per  cent,  without  exciting  suspicion. 

If  left  for  some  time  in  a  dry  and  moderately  warm  situation, 
the  crystallized  sulphate  loses  nearly  5  Hn  0  (=  10'32  percent.), 
leaving  2  Coq  H,^  No  O,.  H,  S  0^  +  2  H,  0,  which  contains  4-60  per 
cent,  of  water.  In  this  form,  the  salt  is  less  presentable  in  appear- 
ance, but  is  permanent  at  temperatures  below  100°  C.  The  sulphate 
would  be  well  suited  for  pharmaceutical  purposes  in  this  condition, 
since  it  is  not  liable  to  loss  or  absorption  of  moisture,  and  contains 
a  maximum  amount  of  5  per  cent,  of  water ;  it  would  also  be  im- 
possible to  moisten  it  without  altering  its  appearance.  Another 
means  of  avoiding  the  inconvenience  arising  from  the  vai'iation  in 
composition  which  is  noticed  in  the  ordinary  commercial  sulphate, 
would  be  to  replace  it  by  the  hydrochloride,  which  is  a  far  less 
variable  salt,  and  is  also  more  easily  assimilated.  As  long  as  the 
crystallized  sulphate  is  used,  it  is  necessary  to  estimate  the  per- 
centage of  water  in  every  sample  in  determining  its  value. 

The  percentage  of  water  is  estimated  either  by  finding  the 
quantity  of  anhydrous  alkaloid,  and  then  calculating  from  the 
formula  the  quantity  of  water  as  recommended  by  Dwars  (ArcMv 
der  Pharm.,  xi.,  149),  or  better,  by  directly  estimating  the  loss  of 
water,  when  from  one  to  two  grams  ai-e  dried  by  heating  very 
gradually  to  115°  C. 

The  Testing  of  Quinine  Sulphate.  Dr.  0.  Hesse.  (Ber.  der 
deutsch.  cliem.  Ges.^  xiii.,  1517-1520.)  The  author  raises  various 
objections  to  the  ammonia  process  recommended  by  Kerner  and 
adopted  in  the  German  Pharmacopoeia  (see  the  preceding  abstract). 
He  points  out  that  cinchonidine,  when  freshly  precipitated,  is  even 
more  soluble  in  ammonia  solution  than  quinine  itself,  and  that  this 
fact  renders  the  test  unavailable  for  the  detection  of  cinchonidine 
if  present  in  small  proportion.  He  further  shows  that  when  cin- 
chonidine sulphate,  instead  of  being  merely  mixed  with  quinine 
sulphate,  is  crystallized  along  with  the  latter,  it  assumes  a  form  in 
which  it  escapes  detection  by  this  test  to  a  not  inconsiderable  extent. 

According  to  the  author's  experience,  the  percentage  of  water 
contained  in  commercial  quinine  sulphate  often  affords  a  ready  indi- 
cation of  the  presence  or  absence  of  cinchonidine.  Pure  sulphate 
of  quinine,  which  has  not  effloresced,  contains  eight  molecules,  or 
16"17  per  cent.,  of  water;  while  cinchonidine  sulphate  crystallizes 
with  six  molecules,  or  13" 7  per  cent.     The  purer  the  sample,  if  dry 
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and  without  signs  of  efflorescence,  the  nearer  is  the  percentage  of 
water  of  crystallization  to  1617;  and  a  decidedly  lower  percentage 
of  water  in  such  samples  may  therefore  be  regarded  as  due  to  the 
presence  of  sulphate  of  cinchonidine. 

The  author  also  describes  an  optical  method  for  the  detection  of 
sulphate  of  cinchonidine  in  the  quinine  salt. 

The  Thalleioqiiiii  Test.  C.  F.  Zeller.  (Ghem.  News,  xlii.,  107.) 
The  results  of  the  autlior's  experiments  recorded  in  this  paper  are 
summarized  in  the  following  conclusions: — 

1.  That  the  chlorine  water  for  performing  this  test  should  be 
freshly  prepared  is  not  absolutely  necessary,  provided  it  is  pre- 
served in  amber-coloured  glass  bottles,  tightly  corked,  and  kept  in  a 
dark  place.  Chlorine  water  which  had  been  kept  in  this  manner 
over  a  year  gave  the  coloration  distinctly. 

2.  That  hydrochloric  acid,  when  added  to  fresh  chlorine  water, 
in  quantities  not  exceeding  25  per  cent.,  does  not  prevent  its  giving 
the  test  colour,  but  will  require  a  proportionately  large  amount  of 
ammonia  to  neutralise  the  acid  so  added. 

3.  That  when  hydrochloric  acid  is  present  in  old  chlorine  water 
(the  result  of  decomposition),  it  is  due  to  the  loss  of  chlorine  so 
incurred  that  the  solution  loses  its  value  as  a  test  liquid. 

4.  That  bromine  water  is  a  very  much  more  delicate  test  than 
chlorine  water,  requiring  but  one-fifth  as  much,  or  even  less,  to 
produce  the  same  results. 

5.  On  account  of  the  simplicity  and  ease  witb  which  bromine 
water  can  be  made,  it  is  very  much  to  be  preferred  as  a  means  of 
performing  the  thalleioquin  test. 

Constitution  of  some  of  the  Cinchona  Alkaloids.  Dr.  0.  Hesse. 
(Liehig's  Annalen,  ccv.,  314-351).)  The  author  has  investigated 
the  action  of  acetic  anhydi'ide  and  of  hydrochloric  acid  on  some  of 
the  cinchona  bases,  and  arrives  at  the  conclusion  that  quinine  and 
cinchonidine  contain  one  hydrosl-group  capable  of  being  exchanged 
for  acetyl. 

Oxidation  of  the  Cinchona  Alkaloids  with  Potassium  Perman- 
ganate. S.  HoogeweriF  and  W.  A.  v.  Dorp.  (Liehicfs  Annalen, 
cciv.,  84.)  Quinine,  cinchonine,  qniuidine,  and  cinchonidine,  when 
oxidized  by  permanganate,  yield  tricarbopyridinic  acid  together 
with  ammonia,  oxalic  and  carbonic  acids,  and  some  other  products 
which  need  further  examination.  A  dicarboxylic  acid  identical 
with  Weidel's  cinchomeronic  acid  is  easily  obtained  from  the  tri- 
carboxylic acid.  A  monocarboxylic  acid  has  also  been  prepared 
but  not  fully  investigated. 
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The  action  of  permanganate  on  the  four  cinchona  alkaloids  seems 
to  be  as  follows: — In  the  first  stage,  the  molecules  containing  two 
nitrogen  atoms  are  split  into  two  groups  containing  one  atom  of 
nitrogen  in  each.  In  the  second  stage,  the  nitrogen  of  one  of  these 
groups  is  evolved  as  ammonia,  while  from  the  other  several  bodies 
containing  nitrogen  are  obtained,  among  the  rest  tricarbopyridinic 
acid. 

The  authors  do  not  agree  with  Weidel  and  Herzig's  supposition 
that  cinchomeronic  acid  is  constituted  (according  to  Korner's 
pyridine  and  quinoline  formula)  as  1,  2,  3,  the  nitrogen  having  the 
place  1 ;  but  they  assign  this  constitution  to  their  quinolic  acid, 
obtained  by  the  action  of  permanganate  on  quinoline,  and  which 
they  consider  to  be  the  normal  oxidation  product  of  this  body. 

Cinchonidine  and  Homocinchomdine.  Dr.  0.  Hesse.  (Liehicfs 
Annaltn,  ccv.,  194-211.     From  Journ.  Ghem.  8oc.) 

The  author  has  established  that  the  mother-liquor  of  cinchoni- 
dine sulphate  is  separated  by  fractional  crystallization  into  two 
portions,  of  which  one  agrees  with  Winkler's  quinidine  sulphate, 
but  the  second  portion  is  distinctly  different.  The  author  has  also 
compared  Koch's  cinchonidine  and  quinidine  (Pharm.  Post,  x.,  208), 
and  has  found  that  the  former  agrees  with  the  second  fraction 
alone,  whilst  Koch's  quinidine  agrees  with  the  author's  cinchoni- 
dine sulphate.  In  order  to  distinguish  this  alkaloid,  it  has  been 
named  homocinchonidine.  Further  researches  have  shown  that 
homocinchonidine  sulphate,  when  mixed  with  quinine  sulphate,  does 
not  crystallize  in  the  form  of  homocinchonidine,  but  in  the  form 
of  cinchonidine  sulphate. 

Part  I.  Cinchonidine. — The  author  has  modified  his  process  of 
preparing  cinchonidine.  A  dilute  aqueous  solution  of  its  sulphate 
is  precipitated  by  ammonia,  the  precipitate  is  then  dissolved  in  hot 
alcohol,  and  this  latter  on  evaporation  gives  crystals  of  cinchonidine 
and  homocinchonidine,  whilst  the  quinine  remains  dissolved.  The 
cinchonidine  and  homocinchonidine  may  be  separated  by  fractional 
crystallization  from  the  aqueous  solutions  of  their  sulphates.  Cin- 
chonidine is  pure  when  (1)  its  solution  in  excess  of  dilute  sulphuric 
acid  gives  no  fluorescence  ;  (2)  it  melts  at  200°  C. ;  (3)  its  neutral 
sulphate  crystallizes  out  from  a  solution  in  hot  water(l  :  50)  in  the 
form  of  glistening  needles. 

The  author  assigned  the  formula  CooHo^NjO  to  cinchonidine;  he 
now  changes  it  to  CigHooNoO,  although  his  combustion  analyses 
agree  better  with  the  former  than  with  the  latter  formula. 

Cinchonidine  dissolves  in  ether  (sp.  gr.  72)  in  the  ratio  1  :  188, 
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in  alcohol  (97  per  cent.)  in  the  ratio  1  :  1G"3.  In  the  optical  rota- 
tory power  (p  =  4,  t  =  15),  in  chloroform  solution  [ajo  =  -  70'0, 
for  solution  in  dilute  hydrochloric  acid  (p  =  5)  [ajo  =  -  174-6. 
Cinchonidine  hydrochloride  forms  dark  octahedral  crystals  contain- 
ing 1  molecule  H.^  0.  From  analyses  of  the  hydrochloride,  platino- 
chloride,  neutral  sulphate,  and  from  the  fact  that  cinchonidine  when 
treated  with  hydrochloric  acid  is  converted  into  apocinchonidine, 
Cjg  H03  Nj  0,  without  formation  of  methyl  chloride,  the  formula 
Ci9  HnjNj  0  is  established  for  cinchonidine. 

By  varying  the  conditions  neutral  cinchonidine  sulphate  crystal- 
lizes out  from  its  aqueous  solution  with  6,  5,  or  2  molecules 
HoO. 

Cinchonidine  quinate  is  formed  by  the  direct  action  of  cinchoni- 
dine and  quinic  acid  ;  it  crystallizes  in  glistening  needles. 

Cinchonidine  salicylate  crystallizes  in  colourless  needles  with 
composition  C^^g  H30  No  0.  C^  Hg  O3. 

Part  II.  Homocinclionidine  (cinchonidine  of  Skraup  and  Vort- 
mann,  Koch,  Kerner). — This  alkaloid  accompanies  cinchonidine  in 
many  cinchona  barks ;  it  passes  into  the  dark  sulphate  mother- 
liquors  in  the  quinine  manufacture.  Homocinchonidine  crystallizes 
from  alcohol  in  dark  anhydrous  prisms,  but  from  a  dilute  solution  in 
leaflets ;  it  dissolves  in  chloroform,  but  is  almost  insoluble  in  water. 
Its  alcoholic  solution  is  strongly  alkaline.  For  its  optical  rotatory 
power  the  author  finds  in  alcohol  solution  (p  =  2)  [aju  =  —  107'3, 
for  chloroform  solution  (p  =  4)  [a]D  =  -  70'0,  for  hydrochloric  acid 
solution  [a]j)  =  —  167"9.  Homocinchonidine  melts  at  205°;  its 
solution  in  excess  of  dilute  sulphuric  acid  gives  no  fluorescence,  and 
its  alcoholic  solution  with  chlorine  and  ammonia  gives  no  coloration. 
Its  formula  is  C^g  H^o  Ng  0.  Neutral  hydrochloride  of  homocin- 
chonidine crystallizes  in  rhombic  octahedra,  containing  1  molecule 
H.T  0,  or  from  a  concentrated  solution  with  2  molecules  Hn  O. 
The  platino-chloride  forms  an  orange-yellow  crystalline  powder. 
The  hydriodide,  sulphocyanide,  and  nitrate  crystallize  in  colourless 
prisms,  the  tartrate  and  thiosulphate  in  colourless  needles.  The 
neutral  sulphate  crystallizes  from  hot  water  in  white  needles  with 
6  molecules  Hn  O.  From  strong  concentrated  aqueous  solutions  of 
the  sulphate,  the  salt  separates  out  in  a  thick  mass,  which  after 
drying  resembles  m.agnesia,  and  it  is  this  form  which  occurs  in 
commerce. 

Neutral  homocinchonidine  phenyl  sulphate  crystallizes  in  glisten- 
ing needles,  the  acid  sulphate  in  colourless  prisms,  and  the  quinate 
in  white  needles.     The  author's  researches  have  established  that  it 


46  TEAR-BOOK    OP    PHARMACY. 

is  not  possible  to  convert  cinclionidiae  and.  homocinclionidine  one 
into  the  other,  and  that  these  alkaloids  are  different  in  their 
properties. 

A  New  Synthesis  of  Chinolin.  Z.  H.  Skraup.  (Ber.  derdeutsch. 
chem.  Ges.,  xiii.,  2086.)  Chinolin  may  be  formed  by  heating  nitro- 
benzol  or  aniline — or  better  still,  a  mixtui-e  of  the  two — with  glycerin 
and  sulphuric  acid.  The  reactions  are  explained  by  the  following 
equations  : — 

CgHgNOo  +  CgHgOg  =  C9H7K"  +  3H,0  +  O3 
CeHgNH.  +  CoHgOg  =  C9H7N  +  3H2O  +  Hg 

Action  of  Phosphorus  Pentachloride  and  Oxychloride  on  Cincho- 
nine  Hydrochloride.  W.  Koenigs.  (Ber.  der  deutsch.  chem.  Ges., 
xiii.,  285-287.  From  Joxim.  Chem.  Soc.)  The  mode  of  union  of 
the  oxygen  in  cinchonine  and  quinine  is  still  unknown.  According 
to  Wright,  the  acetyl  and  benzoyl  derivatives  described  by  Schiit- 
zenberger  are  really  derived  from  the  isomeric  bases  cinchonicine 
and  quinicine.  Zorn  (/.  pr.  Chem.,  viii.,  279),  by  the  action  of 
fuming  hydrochloric  acid  at  140-150°',  obtained  the  chlorinated 
bases,  CooH^gNoCl  +  H3O  and  aoHogNgOCl  +  H.O,  from  cin- 
chonine and  quinine  respectively.  These  retain  chlorine  and  water 
with  great  obstinacy,  and  cannot  be  reconverted  into  the  alkaloids. 
Zorn  regards  them  as  formed  by  displacement  of  hydroxyl  by 
chlorine,  whilst  Hesse  (Annalen,  clxxiv.,  340)  looks  on  them  as 
addition  compounds.  By  a  similar  process,  Skraup  (Ber.,  xii., 
1107),  obtained  from  cinchonine  a  brominated  base,  Cj^g  Hog  No  OBr 
+  HoO,  which  parts  with  its  bromine  when  heated  with  silver 
oxide,  forming  a  very  soluble  and  unstable  base.  Since  cinchonine 
yields  formic  acid  by  oxidation  with  permanganate,  Skraup  supposes 
that  it  contains  the  group  O  C  H3,  and  that  the  nascent  methyl 
bromide  form.ed  from  this  combines  with  the  nitrogen  to  form  the 
bromide  of  an  ammonium  base.  Finally,  Wischnegradsky  (Ber., 
xii.,  1480)  regards  cinchonine  as  a  ketone,  its  reduction  products, 
(Ci9  HooN"2  0)2Ho  and  Ci9H24,N2  0,  being  related  to  it  as  pinacone 
and  isopropylic  alcohol  are  to  acetone. 

Neither  phosphoric  chloride  nor  oxychloride  acts  on  cinchonine  ; 
but  when  6-7  parts  of  oxychloride  ai-e  gradually  added  to  1  part 
of  cinchonine  hydrochloride  (dried  at  110°),  mixed  with  2  parts  of 
phosphoric  chloride,  the  mass  becomes  warm,  and  hydrochloric 
acid  is  evolved :  the  reaction  having  been  completed  by  prolonged 
heating  at  80-100°,  the  cooled  product  is  poured  into  ice-cold 
water.     On  adding  ammonia  to  this  solution,  a  resinous  precipitate 
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first  falls,  and  on  continuing  the  addition  a  white  crystalline  mass 
slowly  separates.  When  crystallized  from  dilute  alcohol,  this  forms 
broad  needles  (m.  p.  52°),  soluble  in  alcohol,  ether,  benzene,  chloro- 
form, and  carbon  bisulphide,  sparingly  so  in  boiling  water.  The 
results  of  analysis  agree  best  with  the  formula  C^g  H^i  ^o  CI.  The 
body  is  probably,  therefore,  cinchoniue  in  which  hydroxyl  has  been 
replaced  by  chlorine.  Its  hydrochloric  acid  solution  gives  a  crystal- 
line precipitate  with  platinic  chloride.  Hot  alcoholic  potash  or 
sodium  amalgam  at  ordinary  temperatures  remove  chlorine  from  it, 
by  which  reaction  it  is  distinguished  from  Zorn's  chlorocinchonide, 
CoQ  Hoj  No  0  CI,  which  is  not  so  affected. 

The  Nitroprussides  of  the  Alkaloids.  Dr.  E.  W.  Davy. 
{Pharm.  Jouni.,  3rd  series,  xi.,  756.)  The  author  has  ascertained 
that  nitroprussic  acid,  the  composition  of  which  is  represented  by 
the  formula  Ho  (N  0)  Fe  Cy-,  is  capable  of  forming  compounds 
with  the  different  vegetable  alkaloids,  which  are,  for  the  most 
part,  very  sparingly  soluble  in  water  ;  and  such  compounds  may  be 
readily  obtained  by  treating  soluble  salts  of  the  alkaloids  with  a 
solution  of  sodium  nitroprusside,  when  the  base  will  be  {precipi- 
tated in  union  with  the  nitroprussic  acid,  producing  sometimes  a 
very  characteristic  deposit. 

On  being  so  formed,  the  salt  will  in  some  cases,  as  in  those  of 
strychnine  and  brucine,  exhibit  itself  from  the  first  as  a  more  or 
less  crystalline  precipitate ;  but  in  many  instances,  if  the  precipi- 
tated nitroprusside  is  examined  under  the  microscope,  it  will  be 
found  to  be  at  first  amorphous,  or  in  the  form  of  minute  oil-like 
globules,  which  latter,  on  subsiding,  or  on  agitation,  adhere  to  the 
sides  and  bottom  of  the  vessel  containing  the  mixtur-e,  forming 
a  sticky,  resinous-looking  deposit;  or  the  particles  agglutinate 
together  into  little  lumps  or  masses  of  a  similar  character.  But 
these  deposits,  on  standing  for  a  variable  period,  assume,  for  the 
most  part,  a  more  or  less  crystalline  condition.  In  some  cases, 
however,  as,  for  example,  in  those  of  veratrine  and  ciuchonidine, 
there  appeared  to  be  no  disposition  on  the  part  of  the  salts  to 
acquire  a  crystalline  form,  even  after  the  lapse  of  a  considerable 
time.  Some  of  the  alkaloids,  as  those  of  morphine  and  nicotine, 
from  their  forming  much  more  soluble  salts  with  nitroprussic  acid, 
their  nitroprussides  cannot  be  obtained  by  precipitation,  as  in  the 
case  of  those  alkaloids  the  nitroprussides  of  which  are  sparingly 
soluble  salts.  But  these  can  be  easily  made  either  by  directly  dis- 
solving the  alkaloid  in  nitroprussic  acid,  or  by  treating  solutions  of 
the  chlorides   with   silver  nitroprusside,  or  their  sulphates  with  a 
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solution  of  barium  nitroprusside ;  when,  iu  the  first  case,  tlie 
insoluble  silver  chloride,  and  in  the  second  barium  sulphate  is 
formed,  either  of  -which  can  be  easily  separated  by  filtration 
from  the  soluble  alkaloid  nitroprusside  produced,  which  on  sub- 
sequent evaporation,  if  the  salt  is  crystallizable,  can  be  obtained  in 
a  crystalline  form.  But  the  use  of  the  silver  salt  with  the  chloride 
of  the  alkaloid  is  to  be  preferred,  as  affording  greater  facilities  for 
the  preparation  of  the  nitroprusside  of  the  alkaloid  in  a  pure  con- 
dition. 

Nitroprussic  acid  forms  two  classes  of  salts  with  the  alkaloids, 
viz.,  neutral  and  acid  salts.  In  the  first  there  exist  two  molecules 
of  the  base  and  one  of  the  acid,  and  in  the  second  one  molecule  of 
each.  Some  of  the  alkaloids,  as  for  example,  morphine,  strychnine, 
and  brucine,  seem  to  be  capable  of  forming  only  neutral  salts, 
whereas  others,  as  those  of  quinine,  cinchouiue,  and  nicotine,  form 
both  neutral  and  acid  salts  in  combining  with  nitroprussic  acid. 
In  some  cases  the  neutral  salt  is  the  most  readily  crystallizable,  and 
the  acid  one  much  less  so,  and  vice  versa.  Thus  the  quinine  neutral 
salt  crystallizes  with  gi'eat  facility,  whereas  the  acid  one  does  so 
with  difficulty ;  on  the  other  hand,  the  nicotine  acid  salt  readily 
assumes  the  crystalline  form,  whereas  the  neutral  one  appears  to  be 
non-crystallizable. 

The  author  describes  in  detail  the  preparation  and  properties 
of  the  nitroprassides  of  the  more  important  alkaloids,  commenc- 
ing with  strychnine,  it  being  one  of  the  few  organic  nitroprassides 
to  which  some  very  slight  attention  on  the  part  of  chemists  had 
already  been  given.  From  his  observation  that  some  of  those  salts 
are  very  sparingly  soluble  in  water  (the  nitroprusside  of  brncine 
requiring  about  736,  that  of  strychnine  847,  and  that  of  quinine 
2,500  times  their  Aveight  of  water  at  the  ordinary  temperature  in 
their  solution,  whilst  that  others,  as  those  of  morphine  and  of 
nicotine,  are  very  soluble  salts),  and  also  from  the  difference  in 
their  degree  of  solubility,  together  with  the  characteristic  appear- 
ances, which  some  of  those  compounds  present  when  examined 
under  the  microscope,  he  expresses  a  hope  that  his  researches  on 
the  nitroprussides  of  the  alkaloids  may  prove  to  be  of  some  practical 
value,  as  adding  to  the  distinctive  characters  of  those  bases,  and 
thus  furnishing  additional  means  for  their  detection  and  separation 
under  difi'erent  circumstances. 

Picrotoxin.  MM.  Barth  and  Kretschy.  {Ber.  der  deutsch. 
cliem.  Ges.,  xiii.,  1243.)  Owing  to  dilTerences  in  the  formulge  given 
l)y    different    chemists    for    picrotoxin,   the    poisonous  principle  of 
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cocciilus  indicus  (Menispermum  coccidas),  tlie  authors  have  relu- 
vestigated  this  suhstance.  Bj  a  process  of  fractional  crystalliza- 
tions from  benzol,  and  from  water,  they  have  ascertained  that  this 
substance  is  a  mixture  of  three  different  bodies,  which  they  propose 
to  name  "picrotoxin,"  "  picrotin,"  and  "anamirtin,"  in  the  relative 
proportions  of  32  :  66  :   2. 

Picrotoxin  fuses  at  201°  C,  and  reduces  silver  nitrate  (especially 
on  addition  of  ammonia)  and  Fehliug's  solution  when  heated.  It 
is  exceedingly  bitter  and  poisonous.  The  numbers  obtained  in  its 
analysis  lead  to  the  formula  Cjj  H^g  Og   +  Hg  O. 

Picrotin,  C,-  Hgg  Oj^,  with  a  variable  amount  of  water  of  crystal- 
lization, is  obtained  from  benzol  in  four-sided  needles  with  oblique 
ends.  It  fuses  at  250°  C,  reduces  silver  nitrate  and  Fehliusr's  solu- 
tioa,  and  is  bitter,  but  not  poisonous. 

Anamirtin  is  found  iu  the  mother-liquors  of  the  pure  picrotoxin 
when  crystallized  from  water.  It  has  a  neutral  reaction,  does  not 
reduce  ammoniacal  silver  solution,  nor  Fehling's  copper  solution, 
has  almost  no  bitter  taste,  and  is  not  poisonous.  The  analyses 
correspond  nearly  to  the  formula  Cjg  Ho^,  Ojq. 

Picrotoxin.  E.  Paterno  and  A.  Oglialoro.  {Gazz.  Chim. 
Ital.,  X.,  30-52,  and  Ber.  der  deutsch.  cJiem.  Ges.,  1881,  539-540.) 
Barth  and  Kretschy  claim  to  have  shown  that  commercial  picro- 
toxin is  a  mixture  of  three  different  bodies,  named  by  them  picro- 
toxin, picrotiu,  and  anamirtin  (see  the  preceding  abstract).  The 
correctness  of  this  statement  is  called  in  question  by  the  authors 
who  arrive  at  the  conclusion  that  the  "  picrotoxin  "  and  "  picrotin  " 
of  Barth  and  Kretschy  are  decomposition  products  of  true  picro- 
toxin formed  during  the  repeated  boiling  with  benzol.  They 
regard  picrotin  identical  with  their  hydrate  of  picrotoxide, 
Ci5  HjgO^  (Year-Booh  of  Pharmacy,  1880,  p.  42),  and  the  "  picro- 
toxin "  of  the  two  chemists  named  as  a  new  compound  which  the 
authors  propose  to  name  picrotoxinin,  in  order  to  distinguish  it 
from  the  true  picrotoxin  naturally  contained  in  Goccidus  indicus. 
They  also  reassert  the  correctness  of  03^113^^  O^g  as  the  formula  of 
true  picrotoxin,  and  explain  the  decomposition  of  this  body  into 
picrotoxinin  and  hydrate  of  picrotoxide  by  the  following  equa- 
tion : — 

C30H34O13        =      CisHjgO^      +      CijHigOg 

Picrotoxin         Hydrate  of  Picrotoxide        Picrotoxinin. 

(Barth  &  Kretschy's  Picrotin). 

As  to  the  anamirtin  of  Barth  and  Kretschy,  the  authors  state  that 
the  picrotoxin  they  worked  with  did  not  contain  that  substance,  as 


50  YEAR-BOOK   OF    PHARMACY. 

it  had  been  purified  by  repeated  crystallizations  by  the  manufacturer 
before  it  reached  them. 

Picrotoxin  and  other  Constituents  of  Cocculns  Indicus.  Drs. 
E.  Schmidt  and  E.  Lowenhardt.  (i?er.  cler  deufsch.  cliem.  Ges., 
1881,  817.)  The  authors  confirm  the  recent  statement  by 
E.  Paterno  and  A.  Oglialoro  (preceding  abstract)  as  to  the  non- 
existence of  picrotin  and  picrotoxinin  (Barth  and  Kretschy's 
picrotoxin)  in  commercial  picrotoxin,  and  also  concur  in  the  opinion 
that  these  two  substances  are  decomposition  products  formed  from 
picrotoxin  during  the  boiling  with  benzol. 

They  also  announce  the  isolation  from  cocculus  indicus  of  a  new 
body,  which  they  provisionally  name  "  cocctdin."  It  crystallizes  in 
fine  white  needles,  devoid  of  bitterness,  almost  insoluble  in  water, 
alcohol,  and  ether,  and  corresponding  to  the  formula  C^g  Hog  O^q. 
Possibly  this  body  may  prove  to  be  identical  with  Barth  and 
Kretschy's  auamirtin  (see  this  volume,  p.  48). 

Santonin  Derivatives.  S.  Cannizzaro  and  J.  Camelutti 
(Ber.  der  deutsch.  chem.  Ges.,  xiii.,  1516.)  By  the  fusion  of  san- 
tonous  and  isosantonous  acids  with  barium  hydrate,  the  authors 
obtained  a  body  having  the  formula  C^g  H^g  0.  Since  this  body 
when  distilled  with  zinc-dust  yields  a  hydrocarbon,  Cjo  H^.i,  whose 
physical  properties,  and  the  properties  of  its  picric  acid  compound, 
and  of  its  tribromoderivative,  show  it  to  be  dimethylnaphthalene, 
the  authors  conclude  that  the  compound,  C^g  H^o  0,  is  dimethyl- 
naphthol.  The  dimethylnaphthalene  contains  the  methyl  groups 
in  the  same  relative  position  that  the  bromine  atoms  occupy  in 
Glaser's  dibi'omonaphthalene  (m.  p.  805-81°).  Santonous  acid 
distilled  over  zinc-dust  yields  some  dimethylnaphthol,  also  dimethyl- 
naphthalene and  propylene.  A  small  quantity  of  xylene  appears 
to  be  formed. 

Metasantonin.  Two  Isomerides  of  Santonin.  S.  Cannizzaro 
and  J.  Camelutti.  {Gazz.  Ghim.  Ital.,  x.,  461-465.  From 
Journ.  Chem.  Soc.)  When  santonic  acid  is  heated  with  hydriodic 
acid  and  amorphous  phosphorus,  it  has  been  shown  that,  besides 
other  substances,  two  crystalline  isomerides  of  santonin  are  formed, 
melting  at  160'5°  and  136'^  respectively.  These  may  be  obtained 
more  conveniently  by  boiling  parasantonide  with  hydriodic  acid 
and  phosphorus.  The  solution  is  then  concentrated  to  remove  part 
of  the  hydriodic  acid,  diluted  with  water,  saturated  with  sodium 
carbonate,  and  agitated  with  ether.  On  evaporation  a  mixture  of 
the  two  metasantonins  is  left ;  these  can  only  be  separated  by 
mechanical     selection   of     the    crystals,    as    their    behaviour    with 
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solvents  is  almost  identiccal.  A  mixture  of  the  metasantonins  may 
also  be  obtained  by  dissolving  parasantonide  or  parasan tonic  acid 
in  10  parts  of  concentrated  sulphui'ic  acid,  beating  to  100°  for  two 
hours,  diluting,  neutralizing  with  sodium  carbonate,  and  agitating 
with  ether. 

The  one  metasantonin  (m.  p.  136°)  crystallizes  in  large  monoclinic 
prisms  which  are  easily  powdered  ;  the  other  (m.  p.  160"5°)  forms 
thin  flexible  plates  belonging  to  the  trimetric  system.  The  rotatory 
power  of  both  is  the  same. 

By  adding  the  requisite  quantity  of  bromine  to  the  metasantonins 
dissolved  in  chloroform,  and  heating  until  hydrobromic  acid  ceases 
to  be  given  off,  they  are  converted  into  monoiromometasantonms, 
Ci5  H^y  Br  O3;  the  one  from  the  metasantonin  of  m.  p.  136°  forms 
small  white  crystals  (m.  p.  114°),  very  soluble  in  ether  and  in 
chloroform.  The  other,  from  the  metasantonin  of  m.  p.  160°, 
crystallizes  in  long  silky  needles  (m.  p.  212°),  very  soluble  in 
chloroform,  but  only  sparingly  in  ether.  The  corresponding  di- 
hromometasantonins,  melting  at  186°  and  184°  respectively,  are 
produced  by  the  continued  action  of  bromine  on  the  monobromo- 
derivatives.  The  first  crystallizes  in  small  feathery  groups  of 
needles  moderately  soluble  in  chloroform,  sparingly  in  ether  ;  the 
second  also  forms  colourless  needles,  moderately  soluble  in  both 
ether  and  chloroform.  Crystalline  compounds  are  produced  by  the 
action  of  chlorine  on  the  metasantonins,  but  they  have  not  as  yet 
been  studied. 

Ptomaines  considered  in  Relation  to  Forensic  Chemistry  and 
Toxicology.  T.  Husemann.  {Archiv  der  Pharm.  [3],  xvi.,  169- 
181,  From  Journ.  Chem.  80c.)  The  name  "  ptomaines  "  has  been 
given  by  Selmi  to  bodies  which  have  been  detected  in  exhumed 
corpses,  and  resemble  the  vegetable  alkaloids  in  their  chemical 
reactions  and  physiological  effects.  The  author  gives  a  summary 
of  the  observations  already  published  on  this  class  of  bodies,  and 
considers  the  very  important  bearing  they  have  on  the  study  of 
poisons  and  on  forensic  medicine.  It  becomes  extremely  important 
to  discover,  if  possible,  reactions  which  will  distinguish  between 
these  poisonous  bodies,  which  are  the  result  of  putrefactive  pro- 
cesses, and  those  very  similar  vegetable  principles  which,  when 
administered,  may  produce  death.  Bodies  of  the  "ptomaine  "  class 
seem  to  have  different  physiological  actions.  Some  appear  to  act 
as  poisons,  others  are  inactive ;  whilst  others  again  counteract  the 
effects  of  poisonous  substances. 

The  study  of  these  bodies  embraces  also  the  poisonous  effects 
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produced  by  food  in  certain  conditions  of  putrefaction  or  fermen- 
tation. Panum  showed  tliat  albuminous  substances  by  putrefaction 
yielded,  a  poisonous  body,  acting  like  a  ferment,  soluble  in  water, 
insoluble  in  alcohol,  and  capable  of  withstanding  a  temperature  of 
100°.  This  has  been  confirmed  by  Bergmann,  who  describes  a 
compound  called  sepsin,  generated  by  putrefaction. 

It  appears  from  the  researches  of  Panum  and  of  Schweninger, 
that  compounds  having  different  physiological  actions  are  produced 
at  different  stages  of  decay. 

Sonnenschein  and  Zuelzer  found  in  an  anatomical  maceration 
fluid  an  alkaloid  which  resembled  atropine  in  its  action,  and 
poisonous  sausages  produced  a  similar  effect ;  the  existence  of  a 
product  of  decay  which  caused  tetanic  symptoms  was  also  noticed. 
Aebi  and  Schwazenbach  detected  a  compound  allied  to  an  ethereal 
salt  in  extractions  from  dead  bodies.  Substances  derived  from 
putrefaction  of  maize  certainly  produce  tetanic  symptoms,  as  was 
first  proved  by  Lombroso  and  Erba ;  and  this  action  has  been  traced 
to  the  presence  of  basic  substances.  It  appears  probable,  however, 
that  drowsiness,  loss  of  sensation,  and  weakening  of  the  action  of 
the  heart  may  be  due  to  the  presence  of  acid  bodies  in  the  extract 
of  putrefied  maize,  since  lactic  acid  and  sodium  lactate  produce 
effects  similar  to  those  of  morphine.  Lombroso  thinks  that  the 
tetanic  and  narcotic  action  of  extract  of  putrefied  maize,  and  its 
beneficial  effect  on  several  skin  affections,  indicate  the  possible 
origin  of  pellagra  in  diseased  or  putrid  maize.  This  would  explain 
the  prevalence  of  pellagra  in  the  South  European  maize-growiug 
countries,  and  in  other  countries  it  may  originate  from  the  putre- 
faction of  albuminoid  substances  of  other  cereals.  This  kind  of 
putrefaction  cannot  be  caused  by  artificial  heat,  although  it  occurs 
only  in  hot  summer  weather,  and  probably  therefore  requires  the 
presence  of  special  microscopic  organisms.  A  similar  explanation 
may  be  applied  to  tetanic  symptoms  caused  by  wounds  and  pre- 
vented by  the  Lister  treatment.  Frequently  the  tetauising  principle 
in  the  maize  extract  has  its  action  masked  by  a  narcotic  substance ; 
just  as  Ranke  showed  that  the  physiological  action  of  strychnine  in 
bodies  long  buried  may  be  masked  by  ptomaines. 

Lombroso's  suggestion  that  skin  complaints  may  be  due  to  putre- 
factive products  of  maize  has  its  known  analogues  iu  erysipelas 
caused  by  wound  poisoning,  and  in  skin  eruptions  caused  by  eating 
bad  fish  and  other  putrefying  substances.  Such  poisonous  effects 
are,  however,  often  produced  by  parts  of  living  organisms,  as  for 
instance  by  the  beard  of  the  mussel ;  and  they  are  not  produced 
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on  all  individuals,  since  dogs  accustomed  to  eat  decomposing  sub- 
stances are  not  affected  bj  putrefactive  principles. 

The  relation  of  these  products  of  putrefaction  to  certain  diseases 
is  evident  from  the  fact  that  Sonnenschein's  alkaloid  is  found  in 
the  bodies  of  patients  dying  from  typhus  fever,  and  many  individuals 
poisoned  by  decomposing  food  sliow  marked  typhus  symptoms. 

In  many  cases  of  poisoning  by  cheese,  it  was  found  that  the  bad 
effect  was  not  due  to  vegetable  growths  or  to  microscopic  organisms, 
and  the  cheese  was  frequently  fresh. 

It  appears  from  the  study  of  the  literature  concerning  ptomaines, 
that  they  are  usually  produced  in  bodies  which,  after  brief  exposure, 
have  been  excluded  from  air,  as  in  buried  bodies,  sausages,  and 
tinned  foods;  and  further,  in  these  cases,  the  production  chiefly 
occurs  in  the  internal  portions.  Cases,  however,  are  known  where 
similar  principles  have  been  present  in  comparatively  fresh  sub- 
stances which  have  been  constantly  exposed  to  the  air;  hence  under 
the  name  "  ptomaines  "  must  be  included  all  alkaloidal  products  of 
decay,  whether  formed  in  the  presence  or  absence  of  air. 

Test  for  Distinguishing  Ptomaines  from  Vegetable  Alkaloids. 
P.  Brouardel  and  E.  Boutmy.  (Gomptes  Bendus,  xcii.,  1056.) 
The  authors  state  that,  with  the  exception  of  morphine  and  vera- 
trine,  vegetable  alkaloids  have  no  reducing  action  on  potassium 
ferricyanide,  while  ptomaines  reduce  this  reagent.  In  order  to  test 
a  base  extracted  from  a  corpse  in  cases  of  suspected  poisoning,  they 
convert  it  into  sulphate,  and  mix  a  few  drops  of  the  solution  with 
a  small  quantity  of  weak  solution  of  the  ferricyanide.  If  then  on 
the  addition  of  a  drop  of  ferric  chloride  a  dark  blue  precipitate  is 
formed,  the  base  in  question  was  probably  a  ptomaine ;  if  no  such 
precipitation  occurs,  the  base  may  be  regarded  as  a  vegetable 
alkaloid. 

The  Ferricyanide  Test  for  Ptomaines.  A.  G-autier.  (Repert.  de 
Pharm.,  ix.,  278.)  Referring  to  the  application  of  potassium  ferri- 
cyanide as  a  test  for  distinguishing  ptomaines  from  vegetable; 
alkaloids,  as  recommended  by  Brouardel  and  Boutmy  (see  preced- 
ing abstract),  the  author  reports  that  this  test  cannot  be  depended 
upon,  as  some  slight  reduction  of  the  ferricyanide  is  brought  about 
not  only  by  morphine  and  veratrine,  but  also  by  hyoscyamine, 
emetine,  igasurine,  colcichine,  nicotine,  and  apomorphine.  The 
reaction  is  also  shai'ed  by  a  number  of  artificial  bases,  some  of 
which  are  very  poisonous. 

The  Ferricyanide  Test  for  Ptomaines.  C.  Tanret.  (Uepert.de 
Pharm.,  x.,  281.)     In  a  paper  on  the  alkaloids  from  peptones,  the 
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author  refers  to  Brouardel  and  Boutmy's  test  for  distinguisliing 
ptomaines  from,  vegetable  alkaloids  (see  the  two  preceding 
abstracts).  He  finds  that  ergotinine,  aconitiue,  digitalin,  eserine, 
and  hyoscyamine  all  effect  some  reduction  in  the  ferricyanide,  so  as 
to  cause  a  precipitate  of  Prussian  blue  on  the  addition  of  ferric 
chloride. 

The  Bitter  Principle  and  Resin  of  Hops.  Dr.  Max  Issleib. 
(Pharm.  Journ.,  3rd  series,  ix.,  6-10.)  In  an  elaborate  research  on 
this  subject,  the  details  of  which  will  be  found  in  the  source 
referred  to,  the  author  arrives  at  the  following  conclusions:  — 

There  exists  in  hops  and  in  lupuliu  a  peculiar  bitter  substance  of 
the  formula  Cog  H^^  O^q,  which  is  decomposed  by  acids  in  accord- 
ance with  the  following  equation  : — 

2  C39  H^g  Oio     +     3  O  Hg     =     Cio  H^6  ^i     +     ^48  ^83  ^19- 

Hop  bitter.  Lupuliretin.  Lupulinic  acid. 

The  lupuliretin  obtained  by  the  decomposition  of  the  hop  bitter 
is  related  to  the  resin  and  the  essential  oil.  Fi'om  hop  resin  it 
differs  by  Ho  0. 

Cio  ^u  O3     +      0  Ho     =      Cjo  H^g  O4. 
Hop  resin.  LuiDulii'etin. 

It  may  be  that  hop  resin  is  derived  from  the  essential  oil,  as 
follows : — 

CioH.gO     +     0,    =    CioHi.Og     +     2H2O. 
Essential  oil  Hop  resin, 

of  hop. 

The  substance  insoluble  in  ether  is  a  simple  oxidation  product  of 
the  hop  oil ;  thus  : — 

^loHigO      +      05      =      C^oHigOg. 
Essential  oil.  Substance  insoluble 

iu  ether. 

The  hop  resin  stands,  however,  in  certain  relation  to  the  substance 
insoluble  in  ether,  so  that  the  assumption  is  permissible  that  in  the 
oxidation  of  the  essential  oil  of  hop,  first  resin  is  formed,  and  after- 
wards, by  further  oxidation,  the  substance  insoluble  in  ether,  which 
is  richer  in  hydrogen  and  oxygen. 

Saliretone.  P.  Giacosa.  {Journ.  filr  pract.  Chem.,  xxi.,  221. 
From  Journ.  Chem.  Soc.)  A  new  crystalline  substance  was  obtained  by 
heating  saligenol  and  mannitol  at  100°;  it  did  not  appear  to  be  a  com- 
pound of  saligeninol  with  mannitol,  but  rather  a  new  condensation 
pi'odact  of  saligeninol  itself.  To  this  body  the  author  assigns  the  name 
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saliretone.  It  was  obtaiued  in  still  larger  quantities  on  substituting 
for  the  mannitol  its  equivalent  weight  in  glycerol,  and  it  was  like- 
wise obtaiued  by  heating  saligeninol  with  methylol  with  a  reversed 
condenser  on  the  water-bath.  The  most  efficient  method  for  pre- 
paring this  new  body  is  to  heat  equal  weights  of  saligenin  and  dry 
glycerol  in  sealed  tubes  (on  heating  in  open  vessels  no  saliretone,  or 
but  mere  traces,  are  obtained)  for  eight  hours  in  boiling  water  ;  the 
saligeninol  melts,  and  the  whole  mass  is  converted  to  a  yellowish 
homogeneous  fluid.  On  adding  water,  a  yellowish  resinous  mass 
separates,  partly  soluble  in  water  on  boiling,  from  which  the  salire- 
tone crystallizes  out  on  cooling  in  rhombic  plates  and  needles. 

The  product  weighs  only  25  per  cent,  of  the  weight  of  the 
saligenol  employed,  the  greater  portion  remaining  unchanged.  The 
saliretone  can  be  further  purified  by  re-crystallization  from  hot 
water,  or  still  more  readily  by  solution  in  very  dilute  cold  potash 
solution,  and  precipitation  by  hydrochloric  acid.  Purified  saliretone, 
CuHioOg,  melts  at  121-5". 

Saliretone  gives  no  blue  with  ferric  chloride  ;  its  dry  ci'ystals, 
however,  like  salicin  and  its  derivatives,  give  a  fine  red  colour  with 
concentrated  sulphuric  acid.  The  fixed  alkalies  dissolve  it  easily, 
but  it  is  reprecipitated  in  needles  on  addition  of  acids.  Difficultly 
soluble  in  ammonia,  and  precipitated  on  dilution.  After  being 
melted,  saliretone  no  longer  crystallizes ;  heated  above  140°,  it 
suddenly  evolves  gas,  a  distinct  smell  of  salicylic  aldehyde  is  ob- 
served, and  a  resinous  body  is  left.  Resinous  bodies  were  also 
obtained  by  prolonged  boiling  with  water,  or  by  the  action  of 
chlorine  or  bromine. 

Saliretone  was  heated  at  135-140°,  until  the  weight  was  constant^ 
the  product  extracted  by  ether  evaporated,  and  the  residue  dis- 
solved in  dilute  potash.  The  resinous  precipitate  thrown  down  by 
hydrochloric  acid,  washed,  and  dried  at  140°,  gave  numbers  agree- 
ing, though  not  absolutely,  with  Piria's  saliretin,  Cy  Hg  0  (^Aim. 
Chim.  Phys.  [2],  Ixix.,  p.  318 ;  and  [3],  xiv.,  p.  2G8). 

Synthesis  of  Salicylic  Acid.  E.P.Smith.  (Am.  CJiem.  Journ., 
ii.,  338.)  One  part  of  copper  benzoate  was  heated  with  about  3 
parts  of  distilled  water  in  a  sealed  tube,  at  a  temperature  of 
180°  C,  for  three  hours,  when  a  large  quantity  of  cuprous  oxide 
separated.  After  pouring  out  the  contents  of  the  tube,  acidulating 
and  removing  the  copper  by  hydrogen  sulphide,  the  solution  was 
distilled,  whereby  some  undecomposed  benzoic  acid  distilled  over 
with  the  steam.  The  residual  liquid,  evaporated  down,  yielded 
needle-shaped  crystals,  fusing  at  156°  C,  and  giving  with  ferric 
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cliloride  the  characteristic  coloration  of  salicyhc  acid.  Several  of 
its  salts  were  also  formed  and  identified.  The  reaction  is  as 
follows : — 

2  (Cc  H5.  C  O  0)3  Cn  +  2  H.  0  = 
Copper  benzoate. 
Cn.  0  +  3  Cg  H5.  C  0  O  H  +  C3  H^  O  H.  C  0  O  H. 
Benzoic  acid.  Salicylic  acid. 

Syntiiesis  of  Citric  Acid.  E.  Grimanx  and  P.  Adam.  (Compief; 
Eendus,  xc,  1252-1255,  and  Journ.  Chem.  Soc,  1880,  801.)  The 
artificial  formation  of  citric  acid  was  realized  in  the  following 
manner : — Symmetrical  dichloracetone  was  prepared  by  oxidation 
of  the  symmetrical  dichlorhydrin  of  glycerol.  It  was  purified  by 
combination  with  sodium  hydrogen  sulphite,  and  then  heated  in  a 
water-bath  with  concentrated  hydrocyanic  acid.  The  cyanodichlor- 
acetone,  which  is  a  crystalline  body,  was  not  isolated,  but  treated 
directly  with  hydrochloric  acid;  the  product,  when  the  reaction  was 
complete,  was  distilled  in  a  vacuum,  and  the  residue  taken  up  by 
ether.  On  evaporation  a  thick  syrup  remained,  which  after  a  few 
days  solidified  to  a  mass  of  crystals  of  dichloracetonic  acid, — 

0  H,  C  (C  Ho  Cl)o.  C  0  0  H. 

These  crystals  were  in  the  form  of  transparent  lamin£8,  fusible  at 
•90-92°;  very  soluble  in  alcohol,  water,  and  ether;  not  volatile 
without  decomposition,  except  at  a  very  gentle  heat,  when  partial 
sublimation  takes  place. 

The  dichloracetonic  acid  was  saturated  with  sodium  carbonate, 
and  heated  with  two  molecules  of  potassium  cyanide  in  concen- 
trated solution ;  the  sodium  dicyanoacetate  was  not  separated  "but 
saturated  with  hydrochloric  acid  gas,  and  heated  in  a  water-bath 
for  fifteen  hours.  After  volatilizing  the  hydrochloric  acid,  the  citric 
acid  was  extracted  from  the  residue  by  careful  neutralization  and 
precipitation  with  milk  of, lime.  The  insoluble  salt  was  decomposed 
by  sulphuric  acid,  and  the  solution,  after  concentration  in  a  vacuum, 
was  left  to  spontaneous  evaporation. 

The  identity  of  the  artificial  product  with  the  natural  acid  was 
proved  by  analysis  and  by  crystallographic  comparison  under  the 
microscope.     Its  melting  point  was  146-147°. 

Artificial  Production  of  Citric  Acid.  Prof.  Kekule.  (From 
Ber.  der  deiitsch.  chem.  Ges.)  The  starting  point  selected  by  the 
author  was  malic  acid,  a  product  which  can  be  obtained  synthetically. 
From  this  acid  it  is  easy  to  obtain  di-ethyl  malate,  and  this,  when 
treated  with  acetyl  chloride,  yields  acetyl-malic-ether,  as  previously 
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shown  by  Wislicenus.  Upon  treating  a  solution  of  the  last-named 
compound  in  ordinary  ether  with  metallic  sodium  and  monobromo- 
acetic  acid,  decanting  from  the  precipitated  sodium  bromide,  and 
saponifying  the  clear  liquid  with  alcoholic  solution  of  potash,  a 
potash  salt  insoluble  in  ether  is  obtained.  In  order  to  liberate  the 
acid  from  this,  it  is  only  necessary  to  convert  the  potash  salt  into 
the  lead  salt,  and  to  decompose  the  latter  by  means  of  sulphuretted 
hydrogen.  The  acid  thus  pi-oduced  by  the  author  was  found  to  be 
identical  with  citric  acid  in  its  reactions. 

Decomposition  of  Citric  Acid  by  Distillation.  R.  Anschiitz. 
(Be)-,  der  deutscli.  cJiem.  Ges.,  xiii.,  1-541.)  The  product  passing  over 
between  200-215°  0.  separates  into  two  layers,  the  heavier  one  of 
which  yields,  on  fractional  distillation  under  reduced  pressure, 
citraconic  and  itaconic  anhydrides. 

A  New  Reaction  of  Tartaric  Acid.  H.  J.  H.  Fenton.  (Ghem. 
News,  xliii.,  110.)  The  reaction  is  brought  about  by  adding  to  a 
solution  of  tartaric  acid  or  alkaline  tartrate  a  small  quantity  of 
ferrous  sulphate  or  chloride,  followed  by  one  or  two  drops  of 
hydrogen  peroxide,  and  finally  an  excess  of  potash  or  soda.  A 
beautiful  violet  colour  is  thus  obtained,  which  in  very  strong 
solutions  appeal's  almost  black.  At  first  sight  it  seems  probable 
that  this  colour  was  due  to  the  formation  of  an  alkaline  ferrate. 
This  explanation  was  not,  however,  siipported  by  further  experi- 
ments. The  solution  may  be  evaporated  to  dryness  in  a  vacuum 
without  losing  its  properties,  which  are  evidently  due  to  some  pro- 
ducts of  the  decomposition,  or  perhaps  direct  oxidation  of  tartaric 
acid.  This  reaction  may  also  be  produced  by  electrolysing  a  solu- 
tion of  tartaric  acid,  using  an  iron  plate  for  the  positive  electrode. 
The  liquid  around  this  plate  turns  yellow,  and  if  now  a  solution  of 
potash  be  added,  the  violet  colour  at  once  appeal's.  As  a  test  for 
the  identification  of  tartaric  acid,  this  reaction  is  said  to  be  one  of 
easy  application  and  of  average  delicacy.  It  is  necessary,  however, 
to  avoid  the  presence  of  heavy  metals  and  of  oxidizing  agents  before 
applying  it.  The  author  is  working  with  this  violet  substance  with 
a  view  of  isolating  it. 

Cause  of  the  Reddening  of  Carbolic  Acid.  E.  Fabini.  (Pkar- 
maceut.  Zeitung,  1880,  liyQ.)  The  author  has  observed  that  com- 
mercial carbolic  acid,  when  left  in  contact  with  copper  for  a  few 
days,  assumes  a  distinct  red  coloui',  and  that  this  coloration  is  pi'o- 
duced  in  a  few  houi's  if  the  acid,  containing  a  trace  of  copper,  is 
exposed  to  the  action  of  ammonia  gas.  He  thei'efore  concludes  that 
the  gradual  spontaneous  reddening  of  the  commercial  acid  is  due  to 
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the  combined  action  of  traces  of  copper  contained  in  it  and  tlie 
ammonia  present  in  the  atmosphere. 

Canse  of  the  Reddening  of  Carbolic  Acid.  H.  W.  Langbeck. 
(JPharmaceut.  Zeitung,  1S81,  260.)  Dr.  Hager  attributes  the  red- 
dening of  carbohc  acid  to  the  action  of  ammonium  nitrite  contained 
in  the  atmosphere  (Year-Booh  of  Fharmacy,  1880,  p.  90),  while 
E.  Fabini  regards  it  as  due  to  the  action  of  atmospheric  ammonia  on 
traces  of  copper  contained  in  the  acid  (see  the  preceding  abstract). 

Tlie  author  of  this  paper  agrees  with  neither  of  these  views, 
and  confirms  Hoffmann's  assertion  that  many  samples  of  the 
reddened  acid  are  absolutely  free  from  copper.  Prom  his  experi- 
ments the  reddening  appears  to  be  due  to  the  formation  of  rosolic 
acid  under  the  influence  of  light. 

The  Reaction  of  Ferric  Chloride  with  Salicylic,  Carbolic,  Gallic, 
and  Tannic  Acids.  Dr.  H.  Hager.  (Amer.  Journ.  of  Phann.,  1880, 
264.)  The  substances  which  interfere  with  the  violet  coloration 
which  ferric  chloride  gives  with  these  acids  are  numerous,  and  by 
noticing  them  we  may  obtain  a  clue  as  to  which  of  the  acids  may 
be  present  in  a  solution.  Thus  with  salicylic  acid  the  action  is  not 
disturbed  or  hindered  by  the  presence  of  acetic,  boracic,  sulphuric, 
nitric,  or  hydrochloric  acid  (all  acids  in  dilute  condition),  common 
salt,  nitre,  glycerin,  alcohol,  amyl  alcohol,  or  ether.  It  is  hindered 
by  caustic  alkalies,  alkaline  cai'bonates,  sodium  acetate,  ammonium 
acetate,  borax,  potassium  iodide,  sodium  phosphate,  oxalic,  citric, 
tartaric,  phosphoric,  and  arsenic  acids.  With  carbolic  acid  the 
reaction  is  not  hindered  by  boracic  acid,  common  salt,  or  potassium 
nitrate.  It  is  hindered  by  acetic,  oxalic,  tartaric,  citric,  sulphuric, 
hydrochloric,  nitric,  and  phosphoric  acids,  sodium  acetate,  ammo- 
nium acetate,  borax,  sodium  phospate,  glycerin,  alcohol,  amyl 
alcohol,  and  ether. 

Phosphoric  acid  decolorizes  both  with  salicylic  and  carbolic  acids, 
and  with  gallotannic  and  gallic  acids  as  well.  The  officinal  sodium 
phosphate,  however,  hinders  the  reaction  with  salicylic  and  carbolic 
acids,  but  not  with  tannic  and  gallic  acids. 

For  a  preliminary  distinction  between  salicylic  and  carbolic  acids 
the  solution  is  to  be  treated  in  abundance  with  alcohol  or  glycerin, 
or  with  dilute  acetic  acid,  and  then  tested  with  ferric  chloride. 
Salicylic  acid  will  give  the  reaction,  carbolic  will  not. 

To  distinguish  whether  gallotannic  or  gallic  acid  be  present,  add 
sodium  phosphate  to  the  solution,  and  then  test  with  ferric  chloride. 
The  violet  coloration  will  show  their  presence,  but  it  is  not  produced 
by  salicylic  or  carbolic  acid. 
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Meconic  Acid.  D.  B.  Dott.  {Pharm.  Jouni.,  3rd  series,  xi., 
576.)  The  author's  previous  researches  on  the  meconates  of  mor- 
phine (Year-Booh  of  Fharmacy  1880,  p.  10),  have  shown  that  meconic 
acid  cannot  be  regarded  as  tribasic.  The  prevailing  belief  in  the 
tribasic  nature  of  this  ^acid  is  due  to  the  supposed  composition  of 
its  silver  and  lead  salts.  In  Watts's  "Dictionary,"  and  in  other 
works,  triargentic  and  triplumbic  meconates  are  described.  The 
triargentic  salt  is  said  to  be  produced  by  adding  nitrate  of  silver  to 
a  neutral  solution  of  ammonium  meconate ;  or  by  boiling  the 
bibasic  salt  with  water.  Wackenroder  appears  to  have  been  the 
first  to  furnish  this  information.  Similarly,  by  adding  acetate  of 
lead  to  neutral  solution  of  ammonium  meconate,  the  triplumbic  salt 
is  said  to  be  thrown  down. 

The  author  has  prepai'ed  and  analysed  these  salts  with  results 
which  do  not  bear  out  the  conclusions  generally  accepted.  The 
silver  salts  obtained  by  precipitation  from  neutral  and  acid  solutions 
were  of  very  variable  composition,  no  two  precipitates  containing 
the  same  proportion  of  silver,  and  none  attaining  the  percentage 
required  by  the  triargentic  salt.  The  silver  was  estimated  by 
igniting  the  salts,  after  drying  at  110-120°  C.  The  percentages 
obtained  varied  from  35"03  to  55"81.  A  quantity  of  argentic 
meconate  was  boiled  in  water  for  a  few  hours,  then  dried  and  found 
to  contain  56"45  per  cent,  of  silver.  Another  precipitate  boiled  for 
twenty-four  hours  gave  a  yield  of  silver  equal  to  63"  73  per  cent. 
A  portion  of  the  same  boiled  with  water  for  forty  hours  gave  8887 
per  cent,  silver.  The  quantity  of  silver  calculated  from  the  formula 
Agg  C7  H  Oy  would,  however,  be  62"18  per  cent. 

These  results  show  that  the  precipitates  experimented  with  have 
not  the  composition  of  definite  salts,  but  must  be  regarded  as 
mixtures,  and  that  meconate  of  silver,  when  boiled  with  water, 
gradually  suffers  decomposition  until  almost  nothing  but  oxide  of 
silver  is  left.  By  stopping  the  process  at  the  proper  time  it  is 
possible  to  obtain  a  combination  containing  silver  in  the  proportion 
required  by  a  tribasic  meconate,  but  it  would  be  fallacious  to  con- 
clude that  such  a  substance  is  anything  but  a  mixture. 

The  lead  salts  prepared  by  precipitation  gave  a  proportion 
of  oxide  varying  from  56"21  to  G-ii-??  per  cent.  The  formula 
Pbg  (0^1107)2,  however,  corresponds  to  G5'91  per  cent. 

Stenhouse  states  that  he  obtained  basic  meconates  of  lead,  one  of 
them  yielding  as  much  as  74<'7  per  cent,  of  Pb  0.  In  the  author's 
opinion  it  is  just  this  tendency  of  meconic  acid  to  form  basic  salts 
that  has  given  rise  to  the  belief  that  the  acid  is  tribasic.     So  far  as 
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present  Icnowlcdgc  goes,  tho  evidence  is  in  favonv  of  the  dibasic 
nutui'o  of  tho  acid. 

Researches  on  Levulic  Acid.  This  acid  forms  the  subject  of  four 
separate  papers,  viz.  : — 

Formation  of  Levidlc  Acid  from  Dextrose.  A.  V.  Grote  and  B. 
Tollcns.      (Lichiifs  Annaleii.,  cevi.,  22()-2ol.) 

Formation  of  Levulic  Acid  from  Milk-smjar.  11.  llode^vald 
and  B.  Tollons.     {Ibid.,  ccvi.,  231,  232.) 

Conversion  of  Lcrnlic  Acid  into  Normal  Valeric  Acid.  E.  A. 
Kohrer  and  B.  ToUens.     (Ibid.,  ccvi.,  233-248.) 

Oxidation  of  Levulic  Acid.     B.  Tollons.     {Ibid.,  ccvi.,  257-273.) 

For  details  rcforonco  must  bo  made  to  the  sources  quoted. 

Purification  of  Chrysophanic  Acid.  J.  Ageraa.  {Pharmaceuf. 
Zeituuij,  1881,  91.)  The  coniniercial  acid  may  bo  readily  purified 
by  dissolving  it  in  chloroform  and  mixing  tlio  solution  with  an 
equal  volume  of  spirit  of  wine.  Tho  acid  is  thus  precipitated 
while  the  impurities  remain  in  solution.  A  I'opetition  of  this 
process  yields  tho  acid  in  a  perfectly  pure  condition. 

A  New  Reaction  of  G-allic  Acid.  W.  L.  Dudley.  {Zeitschrift 
filr  aiial/jf.  C/iem.,  1880,  -l^t.)  A  solution  of  ammonium  picrato 
(made  by  mixing  a  weak  aqueous  solution  of  picric  acid  with  an 
excess  of  ammonia),  when  atldod  to  an  aqueous  solution  of  gallic 
acid,  produces  a  red  coloration  which  rapidly  passes  to  a  fine 
green. 

With  tannic  and  pyrogallic  acids  a  similar  reddish  coloration  is 
obtaineil,  which  does  not,  however,  change  to  green. 

Simple  Process  of  preparing  Pyrogallic  Acid  for  Photographic 
Purposes.  Prof.  T.  E.  Thorpe.  (From  a  paper  read  before  the 
Photographic  Society.)  Tho  usual  mode  of  obtaining  pyrogallic 
acid,  viz.,  by  heating  gallic  acid,  is  very  un-economical,  because  the 
decomposition,  instead  of  proceeding  wholly  in  accordance  with  the 
equation 

Cyll^O,     ^     C,  H„0,     +     C0.3 
Gallic  acid.  PyvogiiUol.        Carbon  dioxide. 

is  almost  unavoidably  acoompanied  by  the  formation  of  mctagallic 
acid,  C,.  11^  (),. 

The  diiru'uUie.s  attending  the  conversion  of  gallic  acid  into  pyro- 
gallol  have  their  natural  etfect  upon  the  price  of  the  latter  article. 
Photographers  will  bo  interested,  therefore,  in  learning  that  they 
may  bo  able  pi-o(itably  to  preparo  their  own  pyrogallol  from  gallic 
acid  by  the  following  simple  and  exjieditious  process :  — 
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Ten  grams  (say  IhO  j^rains)  of  dry  <x!illi('  aciil  and  'AO  c.c.  (say  1 
fluid  ounce)  of  glycerine  (proforably  Prii'o's)  are  plai-ed  in  aiwo- 
ounco  flask  or  wide  <est-iube,  and  healed  on  a  sand- 1  ray  lo  a 
temperature  of  from  lIlO-200°,  so  long  as  bubbles  of  carbon  dioxidti 
are  seen  to  be  formed  in  the  liquid.  The  gallic  acid  readily  dis- 
solves, and  in  a  very  short  time  it  is  entirely  converted  inio  <lie 
theoretical  quantity  of  pyi'ogallol  ;  ibis  fact  has  been  verilied  Iiy 
direct  observations  made  in  the  author's  laboratory.  The  brown 
viscous  liquid,  after  cooling,  is  diluted  with  1000  c.c.  (say  31i  ounces) 
of  water.  A  vSolution  is  thus  obtained,  each  l  ounce  of  which  con- 
tains rather  more  than  1^  grain  of  ])yrogallol,  suilieient,  therefore, 
for  developing  a  quartor-plato  according  to  Mr.  Swan's  instructions. 
In  containing  glycerine,  it  of  course  resembles  Mr.  ]?.  J.  Edwanls's 
solution,  which  has  found  favour  with  many  photographers. 

The  method  of  conversion  is  very  easy  ;  the  only  point  to  bo 
attended  to  is  the  temperature,  which  should  not  be  allowed  to 
exceed  200°,  otherwise  the  glycerine  becomes  very  brown  in  colon i-. 
The  thermometer  should  bo  supporlicd  in  the  flask  or  tube  by  a 
cork,  perforated,  of  course,  to  allow  of  the  escape  of  the  carbon 
dioxide;  and  the  bulb  should  bo  surrounded  by  the  liquid,  which 
should  be  shaken  from  time  to  time.  The  solution  m.ay,  however, 
bo  very  dark  coloured  without  sensibly  staining  the  fdm,  jirovided, 
of  course,  that  the  time  of  development  bo  not  unduly  prolonged. 

Tannic  Acid.  (Pharm.  aud  Glion.,  1880,  451).)  A  new  and 
beautiful  form  of  tannin  is  now  being  produced  in  Germany 
(Merlin).  It  is  made  by  allowing  .a  syrupy  ot-horeal  solution  of 
tannic  acid  to  drop  from  a.  perfoi-ated  vessel  through  a  warm 
atmosphere,  for  a  distance  of  about  sixteen  feet,  on  to  a  ra])idly 
revolving  cylinder,  from  which  it  is  removed  in  the  sh.apo  of  line 
threads,  presenting  a  pseudo-crystallino  appoai'anco, 

Cluei'co-tannic  Acid.  J.  Loowe.  (Zeifachr.  filr  annh/t.  Choii., 
1.S81,  208.)  The  author  linds  that  t;his  acid  is  not  a  glucoaido.  It 
occurs  in  oak  bark  in  two  forms,  dillering  from  each  other  in  the 
degree  of  their  solubility  in  water.  The  more  soluble  ono  eoi-res- 
ponds  to  the  formula  0,,^  Hog  Oii..  ITo  0,  and  tho  dillicultly  solubhi 
one  to  C.jg  Ho|.  0|.,.  When  boiled  with  dilute  acids  both  yield  oa]<- 
red,  CoglUO,,.  ' 

Catecliin.  C.  Liebermann  :ind  Tanchort.  {Ber.  der  dentsclt. 
chem.  Ges.,  xiii.,  G94.)  Calechin,  when  pi'cpared  from  catcchin  by 
Loowo's  process  (Zeilschr.  filr  analijt.  G/tcm.,  1871',  llJi),and  purilieii 
by  repeated  recrystallization  from  hot  water,  is  obtained  in  snuill 
needle-shaped    crystals   answering    to    tho    formula    C^jlLioOo    + 
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•5  Ho  0.  The  authors  have  also  prepared  and  examined  several 
derivatives  of  this  substance,  viz.,  diacetic  catechin,  Co^  H^g  Aco  Og, 
dichloracetic  catechin,  Cji  Hjg  Clj  Aco  Og,  and  monobromacetic  cate- 
chin, Coi  H^y  Br  Aco  Og.  The  results  obtained  in  the  examination 
of  these  products  confirm  the  formula  Cgi  Hgg  Og  as  the  correct  one 
for  catechin. 

Estimation  of  Tannic  Acid.  E.  Lehmann.  (Pharmaceut. 
Zeitung,  1881,  322.)  The  author  finds  the  gelatine  process,  if 
properly  applied,  to  be  more  satisfactory  than  any  other  method. 
He  prepares  the  test  solution  by  dissolving  10  grams  of  gelatine  in  1 
litre  of  cold  saturated  solution  of  ammonium  chloride,  and  standard- 
izes this  on  pure  tannin.  Of  the  substance  in  which  the  tannin  is 
to  be  estimated  he  exhausts  a  weighed  quantity,  corresponding 
to  about  '2  to  "6  gram  of  tannin,  three  or  four  times  with  boiling 
water,  and  makes  up  the  cooled  and  united  decoctions  to  200  c.c. 
To  20  c.c.  of  the  filtered  liquid  he  adds  an  equal  volume  of  cold 
saturated  solution  of  ammonium  chloride,  and  then  the  gelatine 
solution,  drop  by  drop,  from  a  burette,  stirring  well  daring  the 
addition,  as  long  as  a  precipitate  continues  to  be  formed.  As  soon 
as  the  reaction  appears  to  be  completed,  he  passes  a  small  quantity 
of  tbe  mixture  through  a  small  filter  on  two  watch  glasses,  and  tests 
one  portion  of  the  filtrate  with  a  drop  of  the  gelatine  solution,  and 
the  other  with  a  drop  of  solution  of  tannin.  The  slightest  precipi- 
tation can  be  observed  by  placing  the  watch  glasses  upon  a  black 
ground.  If  the  end  of  the  reaction  has  been  exceeded,  or  not  yet 
been  reached,  the  titration  is  repeated  with  another  20  c.c.  of  the 
filtered  decoction  until  the  exact  point  of  complete  precipitation 
has  been  accurately  ascertained. 

Crystallized  Anhydrous  Oxalic  Acid.  A.  Villiers.  {Comptes 
Bendus,  xc,  821.)  By  dissolving  one  part  of  ordinary  oxalic  acid 
in  twelve  parts  of  warm  concentrated  sulphuric  acid,  and  allowing 
the  solution  to  stand  for  several  days,  the  anhydrous  acid.  Ho  Co  0^, 
is  deposited  in  the  form  of  transparent  crystals,  which  on  exposure 
to  air  absorb  two  molecules  of  water  and  fall  to  powder. 

Glyoxylic  Acid.  C.  Bottinger.  {Liebig's  Annalen,  cxcviii., 
203.)  The  results  of  the  author's  experiments  are  summarized  in 
the  following  conclusions  : — 

1.  The  transformation  of  glyoxylic  acid  into  glycollic  and  oxalic 
acids  depends  on  the  decomposition  of  a  salt  of  definite  composi- 
tion. 

2.  With  hydrocyanic  acid  and  'sulphuretted  hydrogen,  it  be- 
haves similarly  to  its  homologue,  pyruvic  acid. 
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3.  Ammonia  converts  gljoxylic  acid  into  amidoglyoxylic  acid ; 
aniline  into  aniloglyoxylic  acid. 

4.  Grlyoxylic  acid  behaves  like  an  aldehyde. 

5.  Glyoxylic  acid  is  sharply  distinguished  from  pyruvic  acid  by 
its  slighter  tendency  to  condensation,  which  is  explained  by  the 
absence  of  a  hydrocarbon  radicle  (methyl). 

Apophyllenic  Acid.  {Ber.  derdeutsch.  chem.Ges.,  xiii.,  1635  ;  and 
Amcr.  Joiirn.  of  Fharm.,  1880,  648.)  In  the  decomposition  of  nar- 
cotine  by  oxidation  with  manganese  dioxide  and  sulphuric  acid, 
Wohler  obtained,  besides  opianic  acid  and  cotarnine,  an  oxidation 
product  of  this  latter  substance,  an  acid  containing  nitrogen,  -which, 
because  of  the  resemblance  of  its  crystals  to  the  mineral  apophyllite, 
he  named  apophyllenic  acid.  The  condition  of  its  formation  and 
its  composition  wei'e  not  determined  however.  It  is  diflScuItly  sol- 
uble in  cold,  more  readily  soluble  in  hot,  water,  insoluble  in  alcohol 
and  ether.  It  fuses,  with  partial  decomposition,  at  241-242°  C.  An 
analysis  gave  figures  corresponding  to  OgH^ISrOj^.  When  strongly 
heated  it  decomposes,  giving  a  pyridinic  odour.  Heated  with  strong- 
hydrochloric  acid,  in  sealed  tubes,  to_240-250°  C,  for  two  or  three 
hours,  it  is  decomposed,  yielding  the  methyl  group  to  the  hydro- 
chloric acid,  and  there  remains  a  crystallizable  acid,  C^  Hj  N  O.j. 
A  study  of  the  salt  of  this  acid  shows  it  to  be  identical  with  the 
dicarbopyridinic  acid  of  Hoogewerflf  and  Van  Doop,  or  the  cincho- 
meronic  acid  of  Weidel.  The  apophyllenic  acid  is  simply  the  acid 
methyl  ether  of  this  dibasic  acid.  A  pyridine  derivative  is  therefore 
found  among  the  decomposition  products  of  an  opium  alkaloid, 
which  makes  it  probable  that  the  opium  bases,  equally  with  the 
alkaloids  of  the  chinchona  bark,  are  to  be  considered  as  pyridine  or 
chinolin  derivatives. 

A  Crystallizable  Acid  from  Mistletoe.  M.  Pavlevsky.  {Bull, 
de  la  Soc.  chim.  [2],  xxxiv.,  348.)  The  leaves  of  the  mistletoe, 
VisGum  Alium,  contain  a  crystallizable  acid  corresponding  to  the 
formula  C  Hj^  0^,  or  (C  Hg  O3)  H  0.  It  forms  large  prisms  insoluble 
in  alcohol  and  ether,  slightly  soluble  in  water,  and  fusing  at  101- 
103°  C.  It  is  obtained  by  boiling  the  leaves  with  water  acidulated 
with  nitric  acid,  and  allowing  the  decoction  to  cool.  The  silver  salt 
of  this  acid  is  explosive. 

Vulpic  and  Pulvic  Acids.  A.  Spiegel.  (Ber.  der  deutsch.  cliem. 
Ges.,  xiii.,  1629.)  Vulpic  acid,  which  has  recently  been  investigated 
by  Moller  and  Strecker  (Liebig^s  Annalen,  cxiii.,  56),  is  obtained 
from  Getraria  vulpina,  in  which  it  exists  to  the  extent  of  1"5  to  4 
per  cent.     It  fuses  at  140°  C. 
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When  heated  to  200°  C,  vulplc  acid  splits  up  into  methyl  alcohol 
and  pulvic  anhydride,  C^g  H^q  O-i'  ^^^  solution  of  which  in  hot  soda 
solution  and  acetone  yields,  upon  the  addition  of  hydrochloric  acid, 
a  precipitate  of  pulvic  acid,  C^g  Bi^^  Os-  The  last-named  acid  may 
also  be  obtained  by  heating  vulpic  acid  with  milk  of  lime,  and  acid- 
ulating the  solution.  It  fuses  at  214-215°  C,  and  is  readily  soluble 
in  alcohol,  but  less  soluble  in  water,  chloroform,  and  ether.  Pulvic 
anhydride  crystallizes  from  benzol  in  pale  yellow  needles,  which  fuse 
at  120-121°  C,  and  are  readily  soluble  in  hot  chloroform,  benzol, 
glacial  acetic  acid,  and  acetone  ;  slightly  soluble  in  alcohol,  and  in- 
soluble in  water  and  solutions  of  alkaline  carbonates.  The  author 
gives  a  description  of  the  barium,  calcium,  and  silver  salts  of  this 
acid,  and  of  several  derivatives  of  both  pulvic  and  vulpic  acids. 

The  Alleged  Formation  of  Adipic  Acid  from  Camphor.  J.  Kach- 
ler.  {Ber.  der  deutsch.  cJiern.  Ges.,  xiii.,  487.)  The  author  contra- 
dicts Ballo's  statement  (Ber.,  xii.,  1597)  that  adipic  acid  is  formed 
by  the  oxidation  of  camphor  with  chromic  acid.  The  oxidation 
products  of  this  reaction  contain  camphoronic  and  hydro-oxycam- 
phoronic  acids,  buf  no  adipic  acid. 

The  Formation  of  Adipic  Acid  from  Camphor.  M.  Ballo.  (Ber. 
der  deutsch.  cJiein.  Ges.,  xiv.,  332.)  Replying  to  Kachler  (see  the 
preceding  abstract),  the  author  asserts  that  adipic  acid,  obtained 
by  him  among  the  oxidation  products  of  camphor,  is  identical  with 
hydro-oxycamphoronic  acid. 

Arbutin.  H.  Schiff.  (Gazs.  Chim.  Ital.,  xi.  ;  and  Pharmaceuf. 
Zeitung,  1881,  163.)  The  results  of  the  author's  investigation  con- 
fii"m  Fittig's  observation  that  the  glucoside  from  Ardostaplujlos  Uva 
Ursi  and  Pyrola  iimheUata,  described  by  Hlasiwetz  and  Habermann, 
and  said  to  answer  to  the  formula  C25  Hg^  0^^,  is  not  pure  arbutin, 
but  a  mixture  of  arbutin,  C;^2  ^\&  O7)  ^^^  methylarbutin,  C^-  H^g  O^. 

Pure  arbutin  crystallizes  in  long  silky  needles  fusing  at  165- 
166°  C.  Whether  this  substance  is  always  associated  with  methyl- 
arbutin in  the  plants  named,  or  whether  the  latter  body  accompanies 
the  former  only  under  particular  conditions,  is  still  an  open  question, 

A  Crystallizahle  Glucoside  from  Ivy  Leaves.  L.  Vernet.  (Comp- 
tes  Bendus,  xcii.,  360.)  The  author  has  isolated  fi*om  the  leaves 
of  the  ivy,  Hedera  Helix,  a  glucoside  crystallizing  in  colourless  silky 
needles,  which  is  soluble  in  alkalies,  boiling  alcohol,  hot  acetone, 
benzol,  and  ether,  but  insoluble  in  water,  chloroform,  and  petroleum. 
Its  composition  is  represented  by  the  formula  C32 II54,  0^.  It  fuses 
at  233°  C,  and  is  decomposed  at  higher  temperatures.  In  order  to 
prepare  it,  the  leaves  are  first  exhausted  with  water  and  then  with 
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alcohol,  the  alcoholic  liquors  evaporated  to  dryness,  the  residue 
extracted  with  benzol,  the  insoluble  matters  boiled  with  acetone,  and 
the  latter  allowed  to  cool. 

Waldivin.  C.  Tanret.  (Bull,  de  la  Soc.  chim.  [2],  xxxv.,  104.) 
Waldivin  is  the  name  of  a  neutral  bitter  crjstallizable  principle,  of 
the  formula  C^g  H^^  O^q,  2|  Ho  0,  which  the  author  has  isolated  from 
the  powdered  fruit  of  Simaha  waldivia,  by  exhausting  with  alcohol 
of  70  per  cent.,  removing  the  latter  from  the  tincture  by  distillation, 
shaking  the  residue  while  still  warm  with,  chloroform,  evaporating 
the  chloroform  solution,  and  extracting  the  residue  with  boiling 
water.  On  cooling,  the  principle  is  obtained  in  the  form  of  hexagonal 
prisms,  which  are  slightly  soluble  in  cold  water  and  absolute  alcohol, 
rather  more  soluble  in  boiling  water  and  in  diluted  alcohol,  and 
very  soluble  in  chloroform.  Its  aqueous  solutions  froth  abundantly, 
and  are  excessively  bitter.  It  is  easily  decomposed  by  alkalies, 
losing  its  bitterness  with  caustic  alkalies  neai'ly  instantaneously. 

Composition  of  .ffisculin  and  .ffisculetin.  C.  Liebermann  and 
R.  Knietsch.  (Ber.  der  deutsch.  cliem.  Ges.,  xiii.,  1590.)  The 
authors  confirm  Rochleder's  empirical  formuljB  for  gesculetin, 
Cg  Hg  0^,  and  for  aesculin,  C^j  H^q  Og,  and  give  an  account  of  some 
bromo-derivatives  of  both. 

Caryophylliu.  E.  Hjelt.  (Ber.  der  deutsch.  chem.  Ges.,  xiii.,  800.) 
This  body  is  a  polymeric! e  of  camphor,  to  which  Mylius  has  assigned 
the  formula  Coq  Hg^  Oo.  The  author  has  examined  an  acetyl-deriva- 
tive  and  two  choral-derivatives  of  this  substance,  and  arrives  at 
the  conclusion  that  its  proper  formula  is  C^q  Hg^^  0.^.  By  oxidation 
with  nitric  acid  it  is  converted  into  caryophyllic  acid,  C^q  Hg^  O^;,. 

Curcumin.  C.  L.  Jackson.  (Ber-.  der  deutsch.  chem.  Ges.,  xiv., 
485.)  To  prepare  this  substance  Bengal  turmeric  is  freed  from 
oil  by  means  of  carbon  bisulphide,  then  extracted  with  ether,  the 
ethereal  solution  allowed  to  evaporate,  and  the  residue  purified  by 
washing  with  cold,  and  re- crystallizing  with  hot  alcohol.  It  forms 
yellow  prisms  fusing  at  178°  C,  and  corresponding  to  the  formula 
Cog  Hog  Og,  which  does  not  agree  with  any  of  the  formulce  previously 
published  by  Kachler,  Gajewsky,  and  Daube. 

Hsematein.  W.  Halberstadt  and  M.  A.  v.  Reis.  (Ber.  der 
deutsch.  chem.  Ges.,  xiv.,  611.)  Pure  hsematein,  obtained  from  aged 
logwood  by  extraction  with  ether,  forms  red  crystals  of  a  metallic 
lustre,  sparingly  soluble  in  water  and  alcohol,  insoluble  in  benzol, 
and  having  a  composition  represented  by  the  formula  C^g  H^g  Og. 
It  can  be  heated  up  to  200°  C.  without  suffering  decomposition. 

HsBinatein,  and  Commercial  Extract  of  Logwood.    M.  R  e  i  n  h  a  r  d . 

F 
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{Chemical  Beview,  1881,  226.)  Commercial  h^matein,  according  to 
the  author,  contains  in  round  numbers  64  per  cent,  of  heematoxy- 
lin,  20  of  haemateln,  6  of  insoluble  residue,  and  10  of  water.  A 
sample  of  French  extract  examined  by  him  was  found  to  have 
almost  exactly  the  same  composition ;  while  a  sample  of  American 
extract  proved  to  contain  51  per  cent,  of  hEematoxylin,  10  of 
h^ematein,  17  of  insoluble  matter,  and  20  of  water.  From  these 
figures  he  concludes  that  the  hsematein  of  commerce  is  a  pure, 
well-dried  extract  of  logwood,  prepared  from  carefully  fermented 
materials.  The  more  carefully  the  logwood  chips  are  fermented 
before  extraction,  the  more  haematein  is  formed. 

Synthesis  of  Indigo.  Prof.  A.  Baeyer.  (Annates  de  Gliim.  et  cle 
Phys.,  1880,  286 ;  and  Amer.  Journ.  Pharm.,  1880,  611.)  Although 
it  was  announced  some  years  ago  that  the  artificial  formation  of 
indigo  had  been  effected,  yet  the  process  was  so  expensive  and 
the  yield  obtained  so  ti-ifiing  that  no  importance  attached  to  the 
announcement.  The  author,  who  made  the  previous  synthesis, 
has,  however,  succeeded  now  in  effecting  the  synthesis  in  a  more 
direct  way,  and  with  a  yield  almost,  if  not  quite,  corresponding 
to  the  amount  calculated  from  the  material  taken.  He  has,  there- 
fore, patented  two  processes,  the  general  outlines  of  which  are  now 
made  public.  The  starting-point  of  both  of  them  is  cinnamic  acid 
(contained  in  storax  and  in  Peru  and  tolu  balsams),  or  rather  its 
derivative,  nitro-cinnamic  acid,  and  of  this  the  ortho  variety  only. 
This  ortho-nitro-cinnamic  acid,  Cg  H^,  (N  Og) .  Cg  Hg  Og,  according 
to  the  first  procedure,  is  treated  with  bromine,  yielding  Cg  H^, 
(N  Oo)  C3  H3  Bro  O2 ;  this  treated  with  boiling  alcoholic  potash 
solution  loses  2  H  Br,  and  yields  Cg  H^  (N  Og).  C3  H  O3.  This 
compound,  orthonitrophenylpropiolic  acid  by  name,  when  treated 
with  an  alkali  and  reducing  agent  simultaneously,  yields  indigo 
blue  according  to  the  following  reaction  : — 

Cg  H5  N  O4  +  Ho  =  Cg  H5  N-  0  +  C  Oo  +  Ho  0. 

The  author  recommends  the  use  of  a  mixture  of  glucose  and  an 
alkaline  carbonate.  The  reaction  takes  place  very  readily  at  110°  C, 
indigotine  separating  out  in  the  crystalline  form.  According  to  the 
second  process  the  nitro-cinnamic  acid  is  treated  with  hypochlorous 
acid,  yielding  Cg  H^  (N  Og)  C3  H^  CI  O3,  with  elimination  of  Ho  O 
and  H  CI.  This  compound,  treated  with  boiling  caustic  alkalies, 
yields  Cg  H^  (N  Oo)  C3  Hg  Og.  The  simple  application  of  heat 
(110°  C.)  decomposes  this  compound  orthonitrophenyloxyacrylic 
acid,    yielding   indigotine,   Cg  H-  N  0.      He  prefers,   however,   the 
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first  process,  as  giving  tlie  largest  yield  and  as,  moreover,  offering 
the  advantage  of  having  the  indigo  blue  produced  right  in  the 
fibre.  Thus,  if  a  textile  fibre  be  impregnated  with  a  mixture  of 
the  nitrophenylpropiolic  acid  and  the  glucose  and  alkaline  salt,  and 
then  exposed  to  a  current  of  superheated  steam  at  110°  C,  the 
indigo  is  produced  at  once  in  the  fibre.  Further  details  as  to 
relative  cost  of  production  and  yield  possible  will  be  awaited  with 
great  interest. 

Ethyl  Bromide.  L.  Wol  ff.  (Amer.  Joum.  of  Pharm.,  1S80,  241.) 
The  author's  experiments  lead  him  to  regard  the  following  as  the 
best  method  for  the  preparation  of  this  new  ansesthetic  : — 

Twenty-four  ounces  of  potassium  bromide,  coarsely  powdered, 
are  added  to  a  mixture  of  64  ounces  of  sulphuric  acid  and  32 
ounces  of  water.  After  the  mixture  has  sufficiently  cooled,  16  fluid 
ounces  of  alcohol  (95  per  cent.)  are  added  thereto,  the  whole 
placed  in  a  large  flask  contained  in  a  sand-bath,  the  flask  connected 
with  a  Liebig's  condenser,  and  this  with  a  receiver  containing  about 
an  ounce  of  water.  Heat  is  then  applied  to  raise  the  contents  of 
the  flask  to  about  200°  F.,  and  this  temperature  maintained  nntil 
the  reaction  ceases.  The  product  thus  obtained  will  amount  to 
about  twenty  ounces  ;  it  should  be  shaken  with  solution  of  potassium 
bicarbonate,  subsequently  washed  with  water,  and  then  purified  by 
redistillation  from  a  water-bath  the  temperature  of  which  is  not 
allowed  to  exceed  125°  F. 

Prepared  in  this  manner,  ethyl  bromide  is  free  from  all  disagree- 
able odour,  perfectly  colourless  and  limpid,  and  of  1"40  sp.  gr. 
It  boils  at  106°  F. 

The  results  of  the  author's  pbysiological  experiments  on  animals 
seem  to  warrant  the  conclusion  that  ethyl  bromide  is  as  safe  an 
ansesthetic  as  ether,  and  certainly  much  more  so  than  chloroform. 

Detection  of  Methyl  Alcohol  in  Ethyl  Alcohol.  P.  Cazeneuve, 
and  M.  Cotton.  {Joum.  de  Pharm.  [5],  ii.,  361 ;  Journ.  Chem.  Soc, 
April,  1881.)  Ethyl  alcohol  is  only  slowly  oxidized  by  potassium 
permanganate,  whereas  methyl  alcohol  is  instantly  attacked.  On 
this  property  the  authors  have  based  a  method  for  the  detection 
and  estimation  of  methyl  alcohol  in  ethyl  alcohol  by  noticing  the 
time  required  for  the  formation  of  a  brown  colour  when  a  given 
volume  of  potassium  permanganate  solution  (1  in  1,000)  is  added 
to  a  given  volume  of  alcohol,  and  also  the  depth  of  colour,  which 
varies  from  a  yellow  to  mahogany  brown,  according  to  the  quantity 
of  permanganate  added. 

The  following  table  gives  the  coloration  produced  by  perman- 
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ganate  solution   (1  in  1,000)   added  to    etbyl   alcoliol,  containing 
different  proportions  of  methyl  alcohol ;  temperature  20°  C.  : — 


Alcoliol. 

Time. 

1  CO. 

Eeagent. 

5c.c. 

Reagent. 

10  c.c. 
Reagent. 

' 

Instant  of  adding 

Eose  colour 

Pvose  colour 

After  5  minutes 

Yellowish  rose 

„    10     „ 

Yellow  rose 

Ethyl  Alcohol ( 

„    15     „ 
„    20     „ 

Yellow,  with  rose 

shade 
YeUow 

Mahogany 
brown 

Ethyl  Alcohol  and  10 

Instantly 

Yellow 

YeUow    of 

Mahogany 

per    cent.    Methyl 

burnt  sugar 

brown 

Alcohol      (methyl- 

ated spirits) 

Ethyl  Alcohol  and  8 

Instantly 

Yellow 

Yellow    of 

Mahogany 

per    cent.    Methyl 

burnt  sugar 

brown 

Alcohol 

Ethyl  Alcohol  and  5 

4  seconds 

YeUow 

Mahogany 

Mahogany 

per    cent.    Methyl 

brown 

brown 

Alcohol 

Ethyl  Alcohol  and  3 

15     „ 

Yellow 

Mahogany 

per   cent.    Methyl 

pink 

Alcohol 

Ethyl  Alcohol  and  1 

( Instantly 

Pink,  with  shade 

per  cent.  Methyl 

] 

of  yellow 

Alcohol 

{J>  minutes 

Yellow 

Should  the  alcohol  contain  other  organic  substances  which  are 
readily  acted  upon  by  potassium  permanganate,  it  should  be  diluted 
with  water  to  separate  the  resins,  and  distilled  to  free  it  from 
sugar,  etc. 

Presence  of  Alcohols  in  Plants.  AI.  Gutzeit.  {Bled.  Gentr., 
1880,  377.)  The  author  has  recognised  the  presence  of  ethyl  and 
methyl  alcohols  in  the  distillates  from  the  fruits  of  Heracleum 
giganteum,  Pastinata  sativa,  and  Antliriscus  Cerefolium,  and  has 
satisfied  himself  that  these  alcohols  are  not  formed  during  the 
distillation,  but  pre-exist  in  the  plants. 

Preparation  of  Pure  Acetic  Ether.  J.  A.  Pabst.  (Bull,  de  la 
Soc.  chim.  [2],xxxiii.,  350.)  A  cooled  mixture  of  50  c.c.  sulphuric 
acid  and  50  c.c.  alcohol  is  placed  in  a  retort  and  heated  at  140°, 
a  mixture  of  equivalent  parts  of  alcohol  and  acetic  acid  being 
allowed  to  run  in  slowly ;  at  first  a  little  ether  distils  over,  but 
after  a  short  time  ethyl  acetate  is  given  off.  The  reaction  com- 
mences at  130-lo5°C,  whilst  at  145°  sulphurous  anhydride  is 
evolved. 

The  distillate  is  washed  with  a  saturated  solution  of  calcium 
chloride,  then  dried  over  calcium  chloride,  and  redistilled.      Pure 
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etliyl  acetate  is  insoluble  in  a  solution  of  calcium  cliloriJe,  but  if 
it  contains  30  per  cent,  alcohol,  calcium  chloride  solution  dissolves 
appreciable  quantities.  A  mixture  of  1  volume  ethyl  acetate,  and 
1  volume  alcohol,  forms  a  homogeneous  mixture  with  2  volumes  of 
a  solution  of  calcium  chloride.  By  the  above  method  90  per  cent, 
of  the  theoretical  yield  of  ethyl  acetate  may  be  obtained.  The 
reaction  which  takes  place  is  similar  to  that  in  the  formation  of 
ether  by  the  action  of  sulphuric  acid  on  alcohol. 

The  Preparation  of  Formic  Ether.  H.  Trimble.  (Amer.  Juuni. 
of  P harm.,  March,  1881.)  The  author  finds  the  usual  process  to  be 
a  loug  and  tedious  one,  and  recommends  in  its  place  one  based  on 
the  well-known  formation  of  formic  acid  from  oxalic  acid  and 
glycerine  : — 

Ten  parts  each  of  oxalic  acid  and  glycerin  with  1  part  of  water 
are  heated  in  a  flask  connected  with  a  condenser  for  about  twelve 
hours,  at  a  temperature  between  100°  and  110°  C.  When  effei'- 
vescence  has  ceased,  a  small  quantity  of  liquid  will  be  found  in  the 
receiver,  but  as  that  is  largely  water  it  may  be  rejected.  To  the 
mixture  in  the  flask,  consisting  of  glycerin  and  formic  acid,  is 
added  4  parts  of  alcohol,  and  the  whole  kept  at  a  temperature 
not  exceeding  60°  C.  for  several  hours.  It  is  then  submitted  to 
distillation,  continued  until  the  thermometer  indicates  120°  C.  The 
distillate  is  found  to  consist  of  two  layers.  The  upper  ethereal  one 
is  separated,  washed  with  water  containing  a  little  sodium  hydrate, 
and  distilled. 

The  yield  is  about  4  parts.     Sp.  gr.  at  15'5°  C,  "OlO. 

Direct  Production  of  Chloroform  and  Bromoform.  ]\r.  Damoi- 
seau.  (Amer.  Journ.  Sci,  March,  1881.)  The  author  has  studied 
the  action  of  porous  bodies  in  causing  the  I'eaction  of  chlorine  upon 
methyl  chloride.  A  regular  current  of  chlorine  gas  mixed  suitably 
with  methyl  chloride  is  passed  through  a  long  tube  filled  with 
animal  charcoal  and  heated  to  250-350°.  By  washing  with  water 
hydrochloric  acid  gas  is  removed,  and  the  condensed  product  cor- 
responds to  the  mixture  employed.  Chloroform  is  produced  with 
great  ease  and  uniformity  in  this  way.  Bromine  acts  similarly, 
producing  from  C  Hg  Bro,  C  Ho  Brg,  C  H  Brg  and  C  Br^.  Acetic  acid 
treated  with  2,  4,  G  atoms  of  bromine  in  this  way,  gives  carbon 
dioxide  and  brominated  derivatives  of  formene.  Chlorine  and 
acetic  acid  give  chloroform  in  considerable  quantity. 

The  Testing  of  Essential  Oil  of  Mustard,  Prof.  Fliickiger. 
(Pharmaceut.  Post,  1880,  No.  17  ;  Amer.  Journ.  of  Pharm.,  Nov., 
1880 ;  Pharm.  Journ.,  3rd  series,  xi.,  472 ;  Journ.  Chem.,  Sac,  1881, 
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125.)  Mustard  oil  is  frequently  adulterated  with  carbon  bisulphide, 
and  therefore  it  is  of  great  consequence  to  be  able  to  readily  detect 
its  presence.  This  may  be  done  by  distilling  the  oil  at  a  lovr  tem- 
perature, when  the  carbon  bisulphide  passes  over,  and  may  be 
converted  into  ammonium  thiocyanate  by  treatment  with  alcoholic 
ammonia.  A  better  way  of  treating  the  distillate,  if  the  quantity 
obtained  will  allow  of  its  being  adopted,  is  to  take  its  boiling  point 
and  specific  gravity,  since  in  presence  of  ammonia  mustard  oil 
decomposes  to  a  small  extent,  traces  of  ammonium  thiocyanate 
being  formed. 

The  principal  compound  formed  by  the  action  of  ammonia  on 
mustard  oil,  namely,  thiosinamine,  C^  Hg  N^  S,  may  be  used  to  de- 
termine the  value  of  the  mustard  oil.  A  weighed  quantity  of  the 
oil  is  treated  with  alcoholic  ammonia  until  the  smell  of  mustard  oil 
has  entirely  disappeared.  The  solution  is  then  evaporated  to 
dryness  and  weighed.  A  moderate  heat  must  be  used  in  order  to 
reduce  the  quantity  of  ammonium  thiocyanate  formed  to  a  mini- 
mum. 

Mustard  oil  when  exposed  to  the  direct  rays  of  the  sun  darkens 
in  colour,  and  a  brown  deposit  forms.  The  oil  then  gives  a  red 
colour  with  ferric  chloride,  and  the  compound  thus  formed  is 
insoluble  in  ether,  it  is  therefore  not  due  to  the  presence  of  thio- 
cyanic  acid. 

When  the  formation  of  xanthic  acid  is  used  as  a  test  for  the 
presence  of  carbon  bisulphide  in  mustard  oil,  care  must  be  taken 
that  all  traces  of  the  oil  are  removed,  as  its  presence  may  lead  to 
deceptive  conclusions,  unless  very  dilute  alcoholic  potash  is  used 
in  the  reaction. 

Pure  mustard  oil  exposed  to  difiused  sunlight  undergoes  no  change. 
If,  however,  it  contains  carbon  bisulphide,  the  colour  changes  to  a 
very  dark  brown,  and  a  dirty  brown-red  deposit  is  formed. 

Caffeol,  or  Oil  of  Coffee.  M.  Bemheimer.  (Wien.  Acad.  Ber.,ii., 
1032.)  Caffeol  is  one  of  the  products  given  off  during  the  roasting 
of  coffee,  and  is  obtained  to  the  extent  of  0'05  per  cent,  of  the  latter. 
Its  formula  is  Cg  H^q  Og.  It  boils  at  196^  C,  and  possesses  the 
aroma  of  coffee  in  a  very  marked  degree.  In  the  author's  opinion, 
it  is  a  methyl  ether  of  saligenin,  as  by  oxidation  with  potassium  bi- 
chi*omate  and  sulphuric  acid  it  yields  salicylic  acid.  He  regards 
it  as  a  decomposition  product  formed  from  the  coffeotannic  acid. 

Some  Constituents  of  the  Essential  Oils  of  Origanum  Vulgare 
and  Thjrmiis  Serpyllum.  E.  Jahns.  {Archiv  der  Pharmacie  [3], 
xvi.,  277  ;   and   Pharrn.   Jotirn.,   3rd  series,   xi.,    157.)     The  oil  of 
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Origamim  vulgare  examined  by  the  autlior  was  a  palo  yellow  thin 
fluid,  of  sp.  gv.  0'871  at  150°  C.  It  was  Isevogyre,  the  a^  iu  a  column 
100  mm.  long  being  =-34"4°.  Potash  solution  removed  from  the 
oil  only  a  very  small  quantity  of  phenols  (estimated  at  scarcely  one 
per  cent.),  one  of  which  gave  with  alcoholic  ferric  chloride  a  violet, 
and  the  other  a  green  colour.  The  separation  of  these  phenols  was 
effected  in  the  manner  described  in  the  former  paper.  They  did 
not  appear  to  differ  from  those  occurring  in  other  origanum  oils, 
but  the  quantity  was  not  sufficient  for  further  experiments. 

An  opinion  has  been  expressed  that  the  liquid  phenol  which 
Buri  found  in  the  essential  oil  of  Thymus  Sorpylhim  might  be 
identical  with  carvacrol,  because  in  many  reactions  it  appeared  to 
resemble  it,  whilst  the  near  natural  relationship  of  the  genera 
Origanum  and  Thymus  would  favour  such  an  opinion.  That  this 
opinion  is  at  least  partially  correct  has  been  shown  by  the  author's 
repetition  of  Buri's  experiments,  from  which  it  appears  that  the 
phenol  of  this  oil  consists  of  thymol,  carvacrol,  and  a  third  phenol- 
like body  giving  a  violet  coloration  with  ferric  chloride.  Owing 
to  scarcity  of  material,  this  last  body  was  not  further  examined. 

Conversion  of  Terebentheiie  into  Cymene.  M.  Bruere.  {Gomp- 
tes  Bendus,  xc,  1428-1429.  From  Journ.  Ghem.  Soc.)  When 
terebenthene  is  dropped  slowly  into  boiling  sulphuric  acid  mixed 
with  2  mols.  of  water,  a  mixture  of  cymene  with  unaltered  tere- 
benthene and  water  distils  over.  This  unaltered  terebenthene  is 
polymerised  by  agitation  with  concentrated  sulphuric  acid,  and  the 
cymene  purified  by  a  final  distillation.  The  water  is  separated  out 
from  the  product,  the  sulphurous  acid  neutralized  with  sodium  car- 
bonate, and  the  remaining  liquid  dried  and  fractionally  distilled. 
Unsuccessful  attempts  were  made  to  substitute  other  bodies  for 
sulphuric  acid,  which  is  very  violent  in  its  action,  but  on  heating 
1  mol.  of  terebenthene  with  1  mol.  of  ethyl  sulphate  at  120°  for 
10-15  hours,  the  mixture  assumes  a  violet  colour,  and  contains 
cymene,  ether,  and  sulphurous  acid.  By  allowing  terebenthene  and 
ethyl  sulphate  to  remain  in  contact  for  some  time  at  100°,  the 
mixture  gradually  becomes  homogeneous.  The  liquid  produced  is 
heavier  than  water,  is  stable  at  the  ordinary  temperature,  of  a 
lemon-yellow  colour,  and  peculiar  odour.  When  cooled  to  -20°  the 
mixture  separates  into  two  layers,  one  of  terebenthene,  the  other  of 
ethyl  sulphate.  The  homogeneous  solution  appeal's  to  be  a  very 
unstable  combination  of  terebenthene  and  ethyl  sulphate,  Cjq  H^q. 
S  O4,  (Co  H-)  o,  which  readily  splits  up  into  cymene  and  ether  : — 
Cio  Hic-  S  0.t  (C.3  H5)  2  =  S  Oo  +  0  (Co  H,)  o  +  Ho  0  +  C^o  H]  i. 
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Action  of  Sodium  on  Turpentine  Hydrochloride.  E.  A.  Letts. 
(Ber.  der  deutscli.  chem.  Ges.,  xiii.,  793-796.  From  Journ.  Ghem. 
Soc.)  "When  turpentine  hydrochloride  is  fused  with  sodium,  and 
the  product  distilled  after  removal  of  the  chlorine,  a  fine  white  solid 
(m.  p.  157°)  is  obtained  as  the  chief  product;  but  on  raising  the 
temperature,  a  yellowish  white  liquid  (b.  p.  326-330°)  passes  over, 
which  solidifies  in  feathery  crystals  resembling  sal  ammoniac. 

The  first  of  these  bodies  melts  at  94°,  and  is  supposed  by  the 
author  to  have  the  composition  C^q  H^y,  and  not  that  of  a  mixture 
of  Cjo  Hjg  and  C^g  H^g-  The  second  body  also  melts  at  94°,  and 
consists  of  CooHgj^.  It  is  extraordinarily  stable.  The  mother-liquor 
remaining  after  the  crystallization  of  this  body  has  the  same  boiling 
point  and  composition  as  the  crystals,  so  that  there  seem  to  be  two 
modifications  of  a  new  hydrocarbon,  Cgg  Hg^. 

The  so-called  liquid  turpentine  hydrochloride,  when  acted  on  by 
sodium,  yields  a  solid  which  is  identical  with  the  second  solid  body 
obtained  above. 

Montgolfier,  who  has  repeated  the  author's  experiments  (Comptes 
Rendus,  Ixxxvii.,  840-842),  finds  that  the  first  described  solid,  with 
lower  boiling  point,  is  a  mixture  of  inactive  camphene,  C^oH^g,  and 
camphene  hydride,  C^q  H^^g,  and  has  isolated  the  two  bodies  from 
the  mixture.  He  gives  the  melting  point  of  camphene  hydride  as 
120°.  He  has  also  obtained  the  liquid  hydrocarbon  with  higher 
boiling  point,  and  names  it  colophene  hydride,  Coq  Ho^. 

By  the  action  of  sodium  on  liquid  turpentine  hydrochloride,  he 
has  obtained  two  liquids,  C^q  H^g,  boiling  at  165-166°,  and  C^q  Hjg, 
boiling  at  173°.  He  has  also  isolated  small  quantities  of  the  solid 
CjQ  Hjg  from  the  product  of  the  last  reaction. 

Preparation  of  Camphoric  Acid  and  Camphoric  Anhydride.  P. 
Mais  sen.  (Gazz.  Cltim.  Ital.,  x.,  280-281.  From.  Joiirn.  Ghem.  Soc.) 
Instead  of  acting  directly  on  camphor  with  nitric  acid,  the  mixture 
of  camphor  and  borneol  obtained  as  a  residue  in  preparing  borneol 
by  Baubigny's  method  may  be  employed.  Camphor  is  dissolved  in 
any  convenient  hydrocarbon  boiling  above  100°,  and  sodium  is 
introduced  into  the  hot  solution  in  small  pieces  at  a  time  until  it 
no  longer  dissolves.  When  cold,  the  pasty  mass  is  agitated  with 
water,  and  the  oily  layer  separated  and  distilled.  The  residue  in 
the  retort  may  be  used  for  the  preparation  of  camphoric  acid.  For 
this  purpose,  300  grams  are  boiled  with  800  of  nitric  acid  and  200 
of  water  for  three  days.  The  crude  acid  which  separates  in  the 
crystalline  state  may  be  purified  by  dissolving  it  in  potash,  filter- 
ing, and  precipitating  with   an  acid.     The  yield  is  about  80  per 
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cent.,  -wliilsfc  camphor  never  gives  more  than  50  per  cent,  of  its 
weight. 

To  prepare  camphoric anydride,  the  camphoric  acid  is  boiled  •with 
acetic  anhydride  and  dry  sodium  acetate  iu  molecular  proportions. 
When  cold,  the  product  is  extracted  with  cold  water,  and  the 
residue  crystallized  from  boiling  alcohol.  In  this  way  almost  the 
whole  of  the  camphoric  acid  is  obtained  as  pure  anhydride  (tn.  p. 
217°  C.) 

Camphor  Chlorides.  F.  V.  Spitzer.  (Bar.  der  deutsch.  chem. 
Ges.,  xiii.,  1046.)  The  author  finds  that  when  phosphorus  penta- 
chloride  is  allowed  to  act  upon  camphor  at  an  ordinary  temperature, 
the  only  product  of  the  reaction  is  camphor  dichloride,  C^g  H^g  CIg. 
He  entirely  failed  to  obtain  the  monochloride,  C^q  Hj5  CI,  described 
by  Pfaundler.  If  the  reaction  be  allowed  to  proceed  at  an  elevated 
temperature,  a  product  is  obtained  containing  less  chlorine  than  the 
dichloride ;  but  the  author  regards  such  products  as  mixtures,  the 
chief  constituent  of  which  is  in  every  instance  the  dichloride. 

Compound  of  Camphor  and  Chloral  Hydrate.  P.  Cazeneuve 
and  M.  Imbert.  (Bull,  de  la  Soc.  clam.  [2],  xxxiv.,  209.)  The 
authors  have  investigated  the  well-known  liquid  compound  ob- 
tained by  triturating  camphor  with  crystallized  chloral  hydrate. 
From  the  results  of  their  experiments  they  conclude  that  this  liquid 
is  an  unstable  molecular  compound  similar  to  the  combinations  of 
camphor  with  alcohol,  acetic  acid,  and  nitric  acid. 

Reduction  Products  of  Camphor.  H.  Schroter.  {Ber.  der 
deutsch.  chem.  Ges.,  xiii.,  1021.)  When  camphor  is  heated  with  zinc 
dust,  the  products  of  distillation  contain  benzol,  cymene,  toluene, 
and  paraxylene,  the  same  bodies  which  Fittig  and  others  obtained 
by  heating  camphor  with  fused  zinc  chloride. 

Essential  Oil  of  Onodaphne  Californicum.  J.  M.  Stillman. 
(Ber.  der  deutsch,  chem.  Ges.,  xiii.,  629.)  The  leaves  of  Onodaphne 
Californicum,  the  Californian  bay  tree,  yield  upon  distillation  with 
steam,  three  per  cent,  of  a  pale  yellow  oil  of  an  agreeable  aroma- 
tic odour,  and  separable  by  fractional  distillation  into  turpinol, 
(Cjo  H17).  O,  and  umbellol,  Cg  H^.3  0. 

Essential  Oil  of  Hemp.  L.  Valente.  (Journ.  Chem.  Soc,  1881, 
284.)  The  essential  oil  from  Cannabis  indica  has  already  been 
examined  by  Bohlig  and  by  Personne,  the  latter  of  whom  obtained 
from  it  a  liquid  and  a  solid  hydrocarbon.  The  author  has  prepared 
the  essential  oil  from  ordinary  hemp  (C.  Sativa),  by  distilling  the 
fresh  leaves  with  water,  and  agitating  the  milky  distillate  with 
ether,     The  oil,  dried  over  calcium  chloride  and  distilled  repeatedly 
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from  sodium,  is  colourless  and  mobile  (b.  p.  256-258°).  Its  sp.  gv. 
at  0°  referred  to  water  is  0'9292.  The  analyses  agreed  with  the 
formula  0^5  H04 ;  the  vapour-density,  however,  could  not  be  deter- 
mined by  the  ordinary  methods,  as  the  oil  decomposes  at  300°. 
It  mixes  in  all  proportioas  with  alcohol,  ether,  and  chloroform. 
Bromine  acts  energetically  on  it,  forming  a  crystalline  compound, 
which  has  not  yet  been  investigated.  Nothing  at  all  resembliug 
the  solid  hydrocarbon  mentioned  by  Personne  could  be  observed. 

The  Action  of  Alcohol  on  Mercuric  Nitrate.  R.  Cowper. 
(Journ.  Ckem.  Soc,  1881,  242-247;  Pharm.  Journ.,  3rd  series,  xi., 
807.)  With  the  intention  of  preparing  some  fulminate  of  mercury, 
the  author  had  dissolved  some  mercury  in  nitric  acid,  and  from 
accidental  circumstances  had  left  the  solution  standing  some  days 
before  adding  alcohol.  On  the  addition  of  this  substance  and 
heating,  a  precipitate  formed  which  was  not  fulminate  of  mercury. 
The  investigation  of  this  body  is  given  in  the  present  paper.  Its 
formation  was  first  observed  by  Soluro  and  Selmi,  and  afterwards 
investigated  by  Gerhard t,  who  describes  it  as  a  nitrate  of  ethyl, 
the  hydrogen  of  which  is  entirely  replaced  by  mercury,  crystallized 
with  a  molecule  of  mercuric  nitrate  and  two  molecules  of  water, 

C4Hg5(N03),Hg(N03),2HoO: 

this  substance  was  not  recrystallized,  and  was  probably  impure. 
Mercury  is  dissolved  in  twelve  times  its  weight  of  nitric  acid  (1'3), 
the  solution  is  allowed  to  stand  until  all  nitrous  fumes  have  escaped, 
and  the  liquid  is  colourless  ;  twelve  parts  by  weight  of  pure  alcohol, 
sp.  gr.  0'80,  are  added,  and  the  mixture  heated.  As  soon  as  a 
precipitate  forms,  the  source  of  heat  is  withdrawn.  The  crystalline 
precipitate  is  washed  with  alcohol  and  then  with  water.  It  was 
recrystallized  from  dilute  nitric  acid  (1  vol.  in  4),  and  gave  on 
analysis  the  formula  (C3  Hg  Hgg  O3)"  (N  Og)^.  It  detonates  when 
mixed  with  sand,  and  struck.  If  its  temperature  be  raised  rapidly 
it  explodes  at  129-130°.  If  the  temperature  be  raised  very  slowly 
it  decomposes  quietly,  leaving  oxide  and  nitrate  of  mercury.  This 
substance  can  be  prepared  without  heat.  Treated  with  fuming 
nitric  acid  and  alcohol  it  yields  fulminate.  It  may  be  regarded  as 
the  nitrate  of  a  dyad  radical  consisting  of  acetylene  combined  with 
mercury  and  mercuric  oxide.  By  treatment  with  potash  a  hydrate 
was  obtained  (C3  Hg  Hgg  Og)  (H  0)3.  By  treatment  with  potassic 
oxalate  an  oxalate  was  obtained  from  the  nitrate,  with  the  formula 
(C2  Ho  Hgg  Oo)  Cj  O4.  Sulphuretted  hydrogen  decomposes  the 
nitrate,   forming    mercaptan  and    mercury    sulphide.      In  a   note 
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appended  to  the  paper,  Dr.  Debus  looks  upon  this  new  base  as 
belonging  to  the  type  glycol,  Cg  H^  (H  0)o,  and  gives  (Co  Hg  HggOo) 
(H  0)3  as  the  formula  of  the  new  base. 

Preparation  of  Pure  Silver  Nitrate.  P.  Solthier.  (Ber.  der 
deutsch.  chem.  Ges.,  Jan.  10th,  1880.)  Commercial  silver  is  dissolved 
in  nitric  acid,  the  solution  mixed  with  just  sufficient  hydrochloric 
acid  to  ensure  complete  precipitation,  the  precipitated  chloride 
allowed  to  settle,  the  clear  liquid  decanted  from  the  precipitate,  and 
the  latter  dissolved  in  solution  of  ammonia  without  previous 
washing.  The  ammoniacal  solution  is  filtered  into  a  tall  cylinder 
furnished  with  a  stopper,  and  a  strip  of  copper  foil  long  enough  to 
reach  to  the  bottom,  and  to  project  beyond  the  surface  of  the  liquid 
placed  into  the  solution.  The  contents  of  the  cylinder  are  shaken 
at  intervals  to  accelerate  reduction.  After  the  process  of  reduction 
is  completed,  the  precipitated  metallic  silver  is  collected  on  a  filter, 
•well  washed  with  distilled  water,  then  dissolved  in  pure  nitric  acid, 
and  the  solution  evaporated.     The  product  is  chemically  pure. 

Presence  of  Gold  as  an  Impurity  in  Platinum  Perchloride. 
Prof.  Gintl.  (From  Ber.  der  deutsch.  chem.  Ges.)  The  author 
draws  attention  to  the  occasional  occurrence  of  gold  in  platinum 
perchloride,  and  the  disturbing  influence  of  this  impurity  in  the 
application  of  such  platinum  solutions  for  the  estimation  of  potas- 
sium or  ammonium.  The  error  thus  introduced  into  the  analysis 
is  due  to  the  reduction  of  the  gold  salt  by  the  alcohol  used  in  the 
process.  The  platinum  salt,  contaminated  with  gold,  may  be  freed 
from  this  impurity  by  repeatedly  shaking  the  concentrated  solution 
with  ether,  which  completely  takes  up  the  chloride  of  gold.  After 
completely  decanting  the  ether,  the  platinum  solution  should  be 
evaporated  until  all  odour  of  ether  has  disappeared,  any  metallic 
gold  thus  separated  removed  by  filtration,  and  the  filtrate  heated 
with  a  little  chlorine  water. 

Constitution  of  the  Tartrates  of  Antimony.  P.  W.  Clarke  and 
H.  Stallo.  (Amer.  Journ.  of  Pharm.,  January,  1881.)  The  authors 
have  made  a  study  of  the  compounds  which,  like  tartar  emetic,  are 
assumed  to  contain  the  group  antimonyl  (SbO),  and  come  to  the 
conclusion  that  they  are  not  tartrates  proper,  but  salts  of  a  complex 
acid,  called  tartrantimonous  acid.  They  analysed  the  barium  salt 
formed  by  adding  barium  chloride  to  tartar  emetic  solution,  and 
prepared  also  corresponding  zinc  and  cobalt  salts,  the  percentages 
of  the  metals  found  in  these  compounds  corresponding  fairly  to  that 
demanded  by  theory.  They  attempted  to  prepare  the  free  acid  by 
precipitating  the  barium  out  of  the  barium  salts,  but  found  the 
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acid  very  unstable ;  so  that  -when  tlie  barium  was  removed  it  rapidly 
decomposed,  depositing  a  white  precipitate,  which  proved  to  be 
Sb  (0 11)3.  Their  theory  as  to  the  constitution  of  tartar  emetic, 
then,  is  that  it  is  the  potassium  salt  of  an  acid  in  which  the  dyad 
radical  C^  H^  Og  enters,  replacing  two  gi'oups,  0  H,  of  the  auti- 
mouous  hydrate  Sb  (0  11)3,  thus  : 


Sb  ^  0  H  Sb  i  5^?4  Ofi  g^  (  C,  H,  Og 


OH 

Antimonous  hydrate     Tartrautimonous         Potassium  tartranti- 
or  acid.  acid.  monite  (tartar  emetic). 

Arsenious  Sulphide  as  a  Poison,  and  its  Importance  in  Judicial 
Cases.  J.  Ossikovszky.  {Journ.  filr  pract.  Chem.  [2],  xxii., 
323-338,  and  Jourii.  Chem.  Soc,  March,  1881, 123.)  It  is  generally 
supposed  that  arsenious  sulphide,  whether  chemically  precipitated 
or  in  the  form  of  auripigment,  has  no  poisonous  action  on  the  living 
organism.  A  case  of  poisoning  having  occurred  in  which  food 
containing  arsenious  sulphide  was  suspected,  the  author  considers 
that  arsenious  oxide  must  have  been  present  either  as  an  original 
impurity  or  as  a  product  by  chemical  change  of  the  sulphide.  A 
sample  of  auripigment  was  found  by  Sardieu  to  contain  as  an 
impurity  much  arsenious  oxide,  and  the  author  considers  it  d  priori 
possible,  that  during  the  process  of  putrefaction  of  organic  bodies 
arsenious  sulphide  may  be  converted  into  oxide  by  the  action  of 
ozone. 

A  number  of  experiments  undertaken  to  throw  light  on  this 
subject  yielded  results  justifying  the  following  conclusions  : — 

1.  That  during  the  decomposition  of  organic  bodies  easily  oxidiz- 
able,  bodies  are  oxidized,  and  that  arsenious  sulphide  under  such 
circumstances  is  easily  converted  into  arsenious  acid,  and  to  a 
small  extent  into  arsenic  acid.  The  precipitated  sulphide  under- 
goes oxidation  more  readily  than  auripigment. 

2.  In  cases  of  poisoning  by  arsenious  sulphide,  the  oxidation 
products  appear  more  or  less  quickly,  according  to  the  nature  of 
the  decomposing  body ;  the  presence  of  water  and  heat  also  exerts 
much  influence. 

The  experiments  leading  to  these  conclusions  are  fully  described 
in  the  original  paper. 

Estimation  of  Arsenious  Acid  in  the  presence  of  Arsenic  Acid. 
L.  Mayer.  {Journ.  filr  pract.  Chem.,  xxii.,  103.)  The  method 
recommended  in  this  paper  is  based  upon  the  well-known  fact  that 
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arsenious  acid  reduces  ammoniacal  solutions  of  silver  at  a  boiling 
heat,  becoming  thereby  converted  into  arsenic  acid. 

As2  0,  +  2  Ag2  0  =  As2  0,  +  2  Ag^. 

After  boiling  the  mixture  for  about  half  an  hour,  the  precipitated 
silver  is  collected  on  a  filter,  washed  with  warm  ammonia  and  water 
containing  a  little  ammonium  chloride,  and  weighed.  From  the 
weight  of  the  silver  the  quantity  of  arsenious  acid  is  easily  cal- 
culated. 

The  resulting  arsenic  acid  may  then  be  determined  as  ammonia- 
magnesium  arsenate,  and  by  deducting  from  the  quantity  thus 
found  that  corresponding  to  the  arsenious  acid  already  determined, 
the  proportion  of  arsenic  acid  originally  present  is  found  by  differ- 
ence. 

Separation  and  Estimation  of  Arsenic  in  Forensic  Analysis.  E. 
Fischer.  (Ber.  der  deidsch.  chem.  Ges.,  xiii.,  1778-1780.)  The 
method  proposed  by  Schneider  and  Fyfe,  consisting  in  the  separ- 
ation of  the  arsenic  as  trichloride  by  distilling  the  suspected  sub- 
stance with  hydrochloric  acid,  is  inexact,  as  only  arsenic  existing  as 
arsenious  acid,  but  now  present  as  arsenic  acid,  would  pass  into  the 
distillate.  To  remedy  this  defect  the  author  proposes  the  appli- 
cation of  ferrous  chloride  as  a  reducing  agent  previous  to  distil- 
lation. By  this  modification  the  whole  of  the  arsenic  is  obtained 
in  the  distillate  as  trichloride,  while  all  the  other  metals  of  the 
sulphuretted  hydrogen  groups,  including  tin  and  antimony,  remain 
in  the  retort  with  the  iron.  The  arsenic  in  the  distillate  is  estimated 
either  as  trisulphide  or  by  titration  with  solution  of  iodine.  To 
ensure  success  it  is  necessary  that  the  hydrochloric  acid  solution 
from  which  the  ai'senic  is  to  be  distilled,  is  free  from  nitric  acid  ; 
if  the  latter  be  present  it  must  fiirst  be  removed  by  evaporation  with 
sulphuric  acid. 

Detection  and  Estimation  of  Arssnic  by  Marsh's  Test.  E. 
Reichardt.  (Archiv  der  P/iarm.,  xiv.,  1-23.)  Instead  of  using 
Marsh's  test  in  the  ordinary  way,  the  author  prefers  to  rely  on  the 
action  of  the  arseniuretted  hydrogen  upon  a  solution  of  silver 
nitrate  first  described  by  Lassaigne.  He  finds  that  the  reaction 
succeeds  best  if  the  silver  solution  is  sti'ongly  acidified  with  nitric 
acid.  The  zinc  and  hydrochloric  acid  used  for  generating  the 
hydrogen  should  be  perfectly  pure,  and  care  should  be  taken  to  keep 
the  current  of  gas  very  slow  in  order  to  prevent  any  loss  of  arsenic. 
The  test  is  so  delicate  that  xoW^^  P^''^  ^^  ^  milligi'am  of  arsenious 
acid  is  sufficient  to  produce  a  distinct  reaction.     The  author  claims 
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to  be  able,  by  this  test,  to  detect  arsenic  in  tlie  urine  of  persons 
suffering  from  clironic  poisoning  through  arsenical  wall  papers. 

The  reaction  between  arseniuretted  hydrogen  and  silver  nitrate 
is  generally  supposed  to  take  place  in  accordance  with  the  follow- 
ing equation  : — 

12AgN03  +  2ASH3  +  GHoO  =  6Ago  +  2H3ASO3  +  I2HNO3, 

which  represents  the  whole  of  the  arsenic  as  passing  into  solution 
in  the  form  of  arsenious  acid.  The  author,  however,  fiuds  that  the 
resulting  solution  always  contains  arsenic  as  well  as  arsenious  acid, 
and  that  traces  of  arsenic  invariably  fall  down  with  the  precipitated 
silver.  The  decomposition  of  silver  nitrate  by  antimoniuretted 
hydrogen  is  generally  regarded  as  resulting  in  the  complete  pre- 
cipitation of  the  antimony  along  with  the  silver.  It  should  be 
borne  in  mind,  however,  that  a  considerable  portion  of  the  antimony 
introduced  into  the  gas  generating  bottle  always  remains  with  the 
zinc  in  the  latter.  Traces  of  antimony,  moreover,  are  found  to 
dissolve  in  the  silver  solution  while  the  Sb  Ho  is  being  passed 
through  it. 

For  the  quantitative  estimation  of  the  arsenic  the  author  recom- 
mends the  following  mode  of  procedure  : — When  the  action  of  the 
gas  on  the  silver  solution  has  ceased  and  the  evolution  of  hydrogen 
has  also  terminated,  the  silver  solution,  with  the  precipitate  sus- 
pended in  it,  is  mixed  with  an  excess  of  bromine  water,  which 
precipitates  all  the  silver  still  left  in  solution,  as  AgBi',  and  re- 
dissolves  any  trace  of  arsenic  that  may  have  been  precipitated 
along  with  the  metallic  silver.  After  filtering  to  remove  the  silver 
bromide,  the  solution  contains  the  whole  of  the  arsenic  as  arsenic 
acid,  which  may  now  be  determined  by  precipitation  as  ammonio- 
magnesium  arsenate  in  the  usual  manner. 

The  chief  novelty  in  the  author's  process  is  the  application  of  a 
strongly  acidified  silver  solution,  which  he  finds  to  decompose  the 
arseniuretted  hydrogen  much  more  readily  and  more  perfectly  than 
a  neutral  solution. 

Chemical  Toxicology  of  Arsenic.  F.  Selmi.  {Gazz.  Chim.  Ital., 
X.,  431-437.  From  Journ.  Cliem.  Soc.)  The  author  points  out 
that  the  great  difficulty  in  toxicological  research  is  to  obtain  re- 
agents in  quantity  of  absolute  purity,  and  this  is  especially  the  case 
in  testing  for  arsenic.  The  best  method  of  purifying  the  zinc  from 
the  traces  of  arsenic  it  almost  invariably  contains,  is  to  melt  it  in  a 
crucible  and  then  plunge  into  it  a  piece  of  sal-ammoniac,  pressing 
it  firmly  against  the  bottom  of  the  crucible ;  a  lively  ebullition  takes 
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place,  and  the  arsenic  is  removed  as  chloride ;  if  it  still  contains  a 
minute  ti'ace  of  arsenic,  a  second  operation  will  entirely  remove  it.  It 
should  give  no  signs  of  blackening  in  Marsh's  apparatus,  even  after 
the  gas  has  passed  for  an  hour.  The  author  finds  that  the  method 
generally  recommended  for  purifying  sulphuric  acid  from  arsenic, 
namely,  to  add  some  oxidizing  agent  and  distil,  is  not  effective,  as 
traces  of  arsenic  pass  over  -with  the  sulphuric  acid.  He  recom- 
mends to  add  10  to  15  per  cent,  of  lead  chloride  to  the  sulphuric 
acid,  and  heat  gradually  ;  the  chloride  slowly  dissolves  with  evolution 
of  hydrochloric  acid,  which  carries  off  the  arsenic  as  chloride ;  the 
acid  is  then  distilled  and  the  first  portions  rejected;  as  soon  as 
the  distillate  is  found  to  be  free  from  every  trace  of  arsenic,  it  is 
collected  for  use. 

The  best  method  of  removing  the  organic  matter  is  to  treat  the 
substance  by  Gautier's  method  until  most  of  the  organic  matter 
is  destroyed,  decompose  the  nitrous  products  with  sulphurous  an- 
hydride, and  after  mixing  the  residue  with  sulphuric  acid  to  heat 
it  in  an  oil-bath  at  130°  C.  in  a  current  of  hydrochloric  acid  gas, 
which  carries  off  the  arsenic  as  trichloride.  The  gas  issuing  from 
the  apparatus  is  absorbed  by  distilled  water. 

A  special  arrangement  of  Marsh's  apparatus  is  described,  in  which 
one  portion  of  the  tube,  about  25-28  cm.  long,  is  kept  red-hot  and 
the  other  cold,  the  current  of  hydrogen  being  passed  slowly;  in 
this  way  4^o^th  mgram.  of  arsenic  may  be  detected. 

The  author  notices  that  arsenious  anhydride  is  volatile  to  a  very 
slight  extent  at  100°  C,  and  considerably  more  so  at  130°  ;  also  that 
when  acid  solutions  containing  arsenic  are  agitated  with  ether,  the 
latter  takes  up  traces  of  arsenic. 

The  author  is  undertaking  experiments  to  ascertain  in  what 
state  arsenic  occui-s  in  the  urine  of  subjects  poisoned  with  arsenic. 
Arsenic  was  administered  to  a  large  dog  in  doses  too  small  to  pro- 
duce fatal  effects,  and  the  urine  examined  over  a  considerable 
period.  It  was  found  that  during  the  first  period  of  three  days 
the  urine  contained  an  acid  of  arsenic  precipitable  by  baryta,  and 
another  arsenical  compound  which  was  not  precipitated  by  baryta ; 
the  same  substances  were  found  in  the  second  period  of  five  days, 
besides  a  volatile  arsenical  compound  which  gave  a  crystalline 
hydrochloride  ;  subsequent  to  this,  the  arsenical  base  gradually  dis- 
appeared. 

Chemical  Toxicology  of  Phosphorus.  P.  Selmi.  {Gazz.  Chim. 
Ital.,  X.,  437-442.  From  Jourii.  Chem.  Soc.)  The  author  first 
criticises  the  processes  proposed  by  Scherer  and  by  Mitscherlich 
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for  the  detection  of  phosphorus  in  the  free  state.  In  the  the  former, 
even  when  sulphuretted  hydrogen  is  absent,  the  paper  moistened 
with  silver  nitrate  is  occasionallj  blackened  by  the  action  of  volatile 
reducing  agents ;  to  avoid  this  difficulty,  paper  and  silver  nitrate, 
absolutely  free  from  phosphoric  acid,  must  be  used,  and  fresh 
pieces  of  paper  are  employed  successively  until  they  cease  to  be 
blackened;  the  papers  are  then  incinerated,  and  the  I'esidue  tested 
for  phosphoric  acid.  Instead  of  Mitscherlich's  process,  it  is  pro- 
posed to  distil  the  suspected  substance  with  water  in  a  current 
of  carbonic  anhydride,  agitate  the  aqueous  distillate  with  carbon 
bisulphide  to  take  up  the  phosphorus,  add  a  little  absolute  alcohol 
to  the  separated  bisulphide,  and  allow  the  latter  to  evaporate.  In 
this  way  an  alcoholic  solution  of  phosphorus  is  obtained  which 
is  divided  into  two  portions,  to  one  of  which  is  added  an  alcoholic 
solution  of  mercuric  iodide,  and  to  the  other  silver  nitrate  ;  if  phos- 
phorus is  present,  a  yellow  coloration  will  be  produced  by  the 
former,  and  a  brown  by  the  latter,  with  subsequent  deposition  of 
brown  flocks.  The  green  coloration  which  phosphorus  gives  to 
the  hydrogen  flame  may  also  be  employed  in  testing  the  alcoholic 
solution. 

It  is  stated  that  in  cases  of  poisoning  by  phosphorus  it  is  useless 
to  examine  the  urine ;  this,  however,  is  incorrect.  Tested  by  the 
modification  of  Scherer's  method  above  described,  phosphorus  can 
be  detected.  If  the  urine  is  rendered  alkaline  with  baryta-water 
and  then  precipitated  by  adding  absolute  alcohol,  the  precipitate 
gives  the  reactions  of  the  lower  acids  of  phosphorus  with  nascent 
hydrogen.  On  distilling  the  alcoholic  filtrate,  a  volatile  neutral 
principle  passes  over,  containing  phosphorus  and  also  a  phosphorus 
base. 

An  examination  of  the  brain  and  liver  of  a  subject  poisoned  with 
phosphorus  gave  similar  results :  the  lower  acids  of  phosphorus 
could  be  detected,  as  well  as  neutral  and  basic  phosphorus  com- 
pounds similar  to  those  found  in  urine. 

The  Detection  of  Phosphorus  in  Poisoning  Cases.  Dr.  H. 
Hager.  {Pliarmaceut.  Gentralhalle,  xx.,  353.)  The  author  employs 
Scherer's  method  of  detecting  the  phosphorus  by  the  blackening 
effect  of  its  vapour  on  a  strip  of  paper  moistened  with  solution  of 
silver  nitrate.  In  order  to  remove  any  sulphuretted  hydrogen  pre- 
sent, he  mixes  the  substance  under  examination  (food,  contents  of 
stomach,  fgeces,  etc.)  with  solution  of  subacetate  of  lead,  then  shakes 
a  portion  of  the  mixture  with  ether  in  a  flask,  and  closes  the  latter 
with  a  well-fitting  cork,  to  which  the   strip  of  moist  silver  nitrate 
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paper  is  attached,  so  that  tlie  latter  is  well  exposed  to  the  vapour 
of  ethereal  phosphorus  solution.  If  but  small  traces  of  phosphorus 
be  present,  the  blackening  of  the  paper  may  not  become  perceptible 
within  less  than  half  an  hour,  while  in  the  presence  of  a  larger  pro- 
portion of  phosphorus,  the  discoloration  will  be  observed  in  the 
course  of  a  few  minutes.     The  mixture  should  not  be  heated. 

Another  process  recommended  by  the  author  consists  in  the  ex- 
traction of  the  phosphorus  from  the  substance  under  examination 
by  shaking  with  petroleum  ether,  then  decanting  the  latter,  and 
placing  it  in  a  flask  fitted  with  a  cork  and  a  strip  of  moist  silver 
nitrate  paper,  as  in  the  above  process,  and  allowing  the  mixture  to 
stand.  He  also  recommends  to  allow  a  portion  of  the  petroleum 
ether  solution  to  evaporate  spontaneously  in  a  shallow  dish  to  about 
one-tenth  of  its  volume,  and  to  pour  the  residue  upon  a  plate  in  a 
dark  room.  Upon  moving  the  plate  so  that  the  concentrated 
solution  rapidly  evaporates,  the  plate  will  present  a  luminous  sur- 
face. 

The  Analysis  of  Ferriim  Redactum.  O.  Wilner.  (Pharm. 
Zeitung,  1880,  No.  93,  from  Farm.  Tidsclirift,  August,  1880.)  The 
sample  is  gently  heated,  with  an  excess  of  saturated  solution  of 
mercuric  chloride ;  mercurous  chloride,  and  metallic  mercury  are 
hereby  precipitated,  while  the  metallic  iron  present  in  the  sample 
passes  into  solution  as  ferrous  chloride,  and  may  be  titrated  with 
potassium  permanganate.  The  ferrous  and  ferric  oxides  present 
remain  undissolved,  and  therefore  do  not  interfere  with  the  esti- 
mation of  the  metallic  iron.  The  propoi'tion  of  ferrous  oxide  in  the 
preparation  may  be  estimated  by  digesting  the  undissolved  portion 
with  hydrochloric  acid  in  a  closed  flask  until  the  oxides  of  iron  are 
dissolved,  and  then  determining  the  ferrous  chloride  thus  formed 
by  titration  with  potassium  permanganate.  The  ferric  chloride, 
which  is  formed  along  with  the  ferrous,  is  said  to  have  no  ap- 
preciable action  upon  the  precipitated  metallic  mercury  and  mer- 
curous chloride. 

The  author  finds  that  reduced  iron  contains  the  two  oxides 
(ferrous  and.  ferric)  in  variable  proportions,  and  not  in  the  form 
of  ferroso-ferric  oxide,  Fe^  0^.,  as  is  generally  supposed. 

Ferric  Succinate.  Prof.  W.  T.  Wenzell.  {Neiv  Remedies, 
February,  1881.)  This  preparation  has  been  recently  introduced, 
and  used  with  success  as  a  remedy  for  jaundice  resulting  from 
obstruction  of  the  biliary  duct  by  calculi. 

Ferric  succinate,  in  a  hydrated  state  or  dried,  presents  a  cinnamon- 
brown  amorphous  substance,  quite  insoluble  in  water.     It  is  readily 
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prepared  by  adding  to  a  solution  ia  water  of  an  alkaline  succinate, 
a  solution  of  ferric  sulphate,  as  long  as  a  precipitate  is  obtained. 
The  reaction  takes  place  between  1  molecule  of  ferric  sulphate  and 
3  toolecules  of  the  neutral  or  normal  ammonium  succinate,  and  with 
the  assimilation  of  2  molecules  of  water  : — 

Fe,  (S  04)3  +     3  (N  HJ2  C4  H4  O4     +  2  H2  O  - 

1  mol.  ferric  sulphate  +     3  mol.  ammon.  succin.      + 

3  (N  HJ3  S  0,  +  Fe^  Oo  Ho  (C^  H^  0,),  +  Ho  C,  H,  0^. 
Bassic  feme  succin.        +   Succinic  acid. 
(hydratecT). 

Hydrated  ferric  succinate  occurs  in  the  form  of  an  amorphous 
precipitate,  containing  1  molecule  of  water,  of  whicb  it  is  deprived 
on  drying,  and  converted  into  the  basic  salt  Fco  0  (C4  H^  04)0. 

The  hydrated  salt  is  insoluble  in  a  cold  solution  of  succinic  acid 
or  ammonium  succinate,  more  soluble  in  boiling  solutions,  from 
which  it  separates  slowly  on  cooling.  It  is  more  soluble  in  am- 
monium citrate,  even  at  ordinary  temperatures. 

A  solution  of  ferric  succinate  in  ammonium  citrate  is  quite 
permanent,  and  can  be  mixed  with  succinic  acid  and  ammonia 
without  decomposition.  An  excess  of  ammonia  merely  deepens  the 
colour.  The  solution,  evaporated  at  a  temperature  not  exceeding 
133  F.,  solidifies,  on  cooling  and  standing  for  a  time,  into  a 
crystalline  mass.  By  experimental  synthesis,  working  with  exact 
molecular  weight?,  it  was  found  that  three  molecules  of  ammonium 
citrate  were  required  to  dissolve  one  molecule  of  the  precipitated 
ferric  succinate,  and  from  these  data  the  following  composition  of 
the  double  salt  of  ferric  succinate  and  ammonium  citrate  has  been 
deduced  :  Feo  0  (C4  H^  O^),.  3  (N  HJo  Cg  H5  O7,  and  from  this  mole- 
cular formula  a  working  formula  for  its  preparation  has  been 
calculated. 

Liquor  Ferri  et  Ammonii  Succtnatis.  Dissolve  50  grains  of 
succinic  acid  in  3  fluid  ounces  of  water,  neutralize  nearly  with 
ammonia,  and  dilute  to  6  fluid  ounces.  Transfer  the  .solution  to  an 
8-ounce  bottle,  add  half  a  fluid  ounce  of  the  ofiicinal  liquor  ferri 
persulphatis,  and  agitate  well.  Transfer  the  mixture  to  filter,  and 
wash  the  precipitated  ferric  succinate  throughly  with  distilled 
water.  Next  take  89  grains  of  citric  acid,  put  it  into  a  beaker, 
and  add,  with  stirring,  a  sufficient  quantity  of  water  of  ammonia 
until  the  acid  is  dissolved  and  the  solution  neutral. 

Finally,  transfer  the  moist  ferric  succinate  to  a  porcelain  capsule, 
add  the  solution  of  ammonium  citrate,  and  dissolve,  assisted  by 
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a  gentle  heat.  This  solution,  when  dilated  to  measure  six  fluid 
ounces,  will  contain  to  the  fluid  drachm  two  grains  of  the  ferric 
succinate,  Fco  0(Ci,  H^O,)^,  or  five  grains  of  the  double  salt. 

Two  New  Oxides  of  Bismuth.  M.  M.  P.  Muir,  (From  a  paper 
read  before  the  Chemical  Society,  June  16th,  1881.)  The  pure 
coloured  compound  formed  during  the  action  of  potassium  cyanide 
solution  on  a  hot  nitric  acid  solution  of  bismuth  nitrate,  is  an  oxide 
of  the  formula  Bio  0^,  and  not  Bio  O5,  2  H2  0,  as  asserted  by 
Boedeker.  If  this  heptoxide  is  treated  with  hot  concentrated  solu- 
tion of  potassium  hydrate,  it  is  partially  dissolved,  leaving  a  reddish 
brown  residue,  which,  after  washing  with  hot  water,  proves  to  be  an 
oxide  of  the  formula  Bi^  O7. 

The  physical  and  chemical  characters  of  both  oxides  are  described 
in  the  paper. 

Bismuth  Subnitrate.  A.  Riche.  (Jouni.  de  Pharm.  et  de  Chim. 
[5],  384.)  The  author  finds  that  the  majority  of  commercial 
samples  of  this  preparation  contain  lead  and  arsenic,  the  former  to 
the  extent  of  0'03-0'34  per  cent,  (sulphate),  and  the  arseuious  acid 
to  O-002-O'Ol  per  cent. 

Analysis  of  Bismuth  Suhnitrate.  E.  Baudrimont.  (Journ.  de 
Pharm.  et  de  Chim.  [5],  368.)  The  method  recommended  by  the 
author  for  the  estimation  of  the  nitric  acid  in  this  preparation  con- 
sists in  the  decomposition  of  a  weighed  quantity  of  the  salt  with  a 
known  volume  of  a  standard  soda  solution,  and  the  determination  of 
the  excess  of  alkali  in  a  measured  portion  of  the  filtrate.  The  soda 
solution  employed  by  him  contains  7'407  grains  of  Na  H  0  per  litre, 
and  the  corresponding  sulphuric  acid  9'074  of  Ho  S  O4  per  litre.  1 
grain  of  the  subnitrate  to  be  examined  is  boiled  for  ten  minutes  in 
a  flask  with  20  c.c.  of  the  soda  solution  and  30  c.c.  of  water,  the 
boiled  mixture,  after  cooling,  made  up  to  100  c.c,  and  passed 
through  a  dry  filter.  50  c.c.  of  the  filtrate  are  now  titrated  with 
the  sulphuric  acid,  the  number  of  c.c.  of  acid  used  deducted  from 
50,  and  the  difference  calculated  for  nitric  acid. 

The  bismuth  is  estimated  by  washing,  drying,  and  weighing  the 
precipitate,  or  by  igniting  a  fresh  portion  of  the  subnitrate  in  a 
crucible,  and  weighing  the  residual  oxide. 

Separation  of  Copper  from  Cadmium.  G.  Vortmann.  (Zeitschr. 
far  analyt.  Ghem.,  1881,  416.)  The  author's  method  is  based  on 
the  different  behaviour  of  sodium  hyposulphite  towards  solutions  of 
the  two  metals ;  the  copper  is  precipitated  as  sulphide,  while  the 
cadmium  remains  in  solution. 

The  diluted  sulphuric  or  hydrochloric  acid  solution  of  the  two 
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metals  is  mixed  with  sufficient  hyposulphite  to  cause  complete  de- 
colorization,  aad  the  mixture  boiled  for  about  five  m.inutes.  The 
precipitated  cuprous  sulphide  is  collected  and  washed,  then  mixed 
with  sulphur  and  ignited  in  a  current  of  hydrogen.  The  cadmium 
may  be  precipitated  from  the  filtrate  either  as  carbonate  or  sul- 
phide. 

Decomposition  of  Verdigris  by  Water  at  High  Temperatures. 
P.  Cazeneuve.  (Journ.  cle  Pharm.  et  de  Chim.  [5],  409.)  "When 
ordinary  verdigris  is  heated  with  water  at  200°  C.  in  sealed  tubes, 
it  is  at  first  decomposed  into  cupric  oxide  and  neutral  acetate.  As 
the  heat  is  continued  carbon  dioxide  is  evolved,  and  the  cupric  oxide 
is  ultimately  converted  into  cuprous  oxide.  At  the  same  time 
glycollic  acid  is  formed,  part  of  which  combines  with  the  lime 
which  is  nearly  always  present  as  an  impurity  in  the  verdigris. 

Distribution  of  Copper  in  the  Animal  Kingdom.  Gr.  Bizio. 
(^Gazz.  Chun.  ItaL,  x.,  149.)  This  paper  gives  a  complete  historical 
sui'vey  of  the  labours  of  the  various  chemists  who  have  investigated 
this  subject. 

A  New  Sulphate  of  Aluminium.  P.  Marguerite.  {Gomptes 
Bendus,  xc,  1354-1357.)  The  new  sulphate  described  by  the 
author  has  a  composition  answering  to  the  formula  Al^  O3,  2  S  O3, 
12  Ho  0.  It  is  obtained  by  heating  ammonium  alum  until  it  is  re- 
duced to  anhydrous  aluminium  sulphate,  and  then  carefully  raising 
the  temperature  to  expel  one-third  of  the  sulphuric  acid.  The  salt 
crystallizes  in  rhombohedrons,  and  is  soluble  in  water  at  an  ordinary 
temperature  to  the  extent  of  45  per  cent.  It  may  be  freed  from, 
any  undecomposed  portion  of  the  ordinary  sulphate  by  fractional 
crystallization. 

Preparation  of  Potassium  Iodide  from  Kelp.  E.  AUary  and 
J.Pellieux.  (Bull,  de  la  Soc.  Chim.  [2],  xxxiv.,  627-630.  From 
Journ.  Chem.  Soc.)  The  mother-liquors,  from  which  the  chlorides 
and  sulphates  have  been  separated,  are  evaporated  to  dryness  in  a 
furnace  of  special  construction,  and  the  residue  is  carefully  roasted, 
until  all  the  sulphur  is  either  expelled  or  oxidized.  I^o  iodine  is 
lost  in  this  operation.  It  is  necessary  to  stop  the  roasting  as  soon 
as  the  sulphur  compounds  are  completely  oxidized ;  this  may  be 
ascertained  by  withdrawing  samples  from  time  to  time.  The 
calcined  mass  is  broken  up  and  subjected  to  methodical  lixiviation 
with  cold  water  in  a  small  Shanck's  apparatus.  The  solution, 
when  evaporatd  to  dryness,  gives  a  white  salt  which  contains  about 
50  per  cent,  of  iodides.  This  salt  is  powdered,  and  introduced 
into  a  Dorvault's  digester,  which  may  be  used  either  as  an  extractor 
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or  as  a  still.  In  this  it  is  treated  -with  -n-arm  alcoliol,  wlaicb 
dissolves  out  the  iodides.  When  the  extraction  is  complete,  the 
alcohol  is  distilled  off  in  the  same  apparatus,  and  used  again.  The 
salt  thus  obtained  is  a  mixture  of  potassium  and  sodium  iodides, 
containing  on  an  average  34?  per  cent,  of  the  former  and  60  per 
cent,  of  the  latter.  To  convert  the  sodium  iodide  into  the  potas- 
sium salt,  its  amount  is  determined,  and  to  the  saturated  aqueous 
solution  of  the  mixed  salts  is  added  a  saturated  solution  of  potas- 
sium carbonate,  containing  an  amount  equivalent  to  the  sodium 
iodide  present,  and  a  stream  of  ^cooled  carbonic  anhydride  from  the 
furnaces  is  passed  into  the  mixtui-e.  The  following  reactions  take 
place :— (1)  2  Na  I  +  K,  C  O3  =  2  K I  +  Nao  C  O3 ;  (2)  K I  +  Ka..  C  O3 
+  H,  0  +  C  00  =  K  I  +  2  Na  H  C  O3.  When  the  conversion  of  the 
sodium  carbonate  into  bicarbonate  is  complete,  the  crystals  of  the 
latter  are  removed,  and  the  small  quantity  of  bicarbonate  remaining 
in  solution  is  exactly  decomposed  by  means  of  hydrochloric  acid. 
The  solution  then  contains  potassiam  iodide,  mixed  with  a  small 
quantity  of  sodium  chloride,  which  may  be  separated  by  repeated 
crystallization.  All  the  residues  are  worked  up  in  the  treatment 
of  fresh  quantities  of  kelp,  and  thus  loss  of  iodide  is  avoided. 

To  prepare  pure  potassium  iodide,  the  salt  obtained  by  the  above 
method  is  treated  with  alcohol,  and  the  dissolved  iodide  recrystal- 
lized. 

Estimation  of  Chlorine  in  Potassium  Iodide  and  Potassium 
Bromide.  0.  Schlickum.  (Pharmaceid.  Zeitung,  1881,  45.) 
The  principle  of  the  author's  method  of  determining  the  chlorine 
present  as  an  impurity  in  potassium  iodide,  consists  in  the  precipi- 
tation with  an  excess  of  silver  nitrate,  treatment  of  the  washed 
precipitate  with  solution  of  ammonia  to  extract  the  silver  chloride, 
and  the  addition  to  the  ammoniacal  filtrate  of  a  standard  solution  of 
potassium  iodide  until  the  silver  is  completely  precipitated.  The 
standard  solution  he  employs  contains  one  per  cent,  of  potassium 
iodide.  As  it  would  be  impracticable  to  insist  on  the  absolute 
freedom  from  chloride,  he  considers  an  allowance  of  one  per  cent,  of 
chlorine  in  the  iodide  as  a  fair  limit,  which  ought  not  to  be  exceeded. 
The  presence  of  more  than  one  per  cent,  may  be  readily  detected  in 
the  following  manner  : — 

One  gram  of  the  iodide  to  be  tested  is  dissolved  in  distilled  water, 
and  the  solution  made  up  to  100  c.c.  Of  this  solution  10  c.c.  =  O'l 
gram  of  K  I,  are  precipitated  with  an  excess  of  silver  nitrate ;  the 
precipitate  is  collected  on  a  small  filter,  well  washed  with  distilled 
water,  then  repeatedly  exhausted  with  small  quantities  of  ammonia. 
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solution  (amounting  in  all  to  about  5  or  6  c.c),  mixing  the  entire 
ammoniacal  filtrate  with  one-half  c.c.  of  the  same  potassium  iodide 
solution  (the  quantity  corresponding  to  one  per  cent,  of  chlorine), 
filtering,  and  testing  one-half  of  the  clear  filtrate  with  another  drop 
of  the  K  I  solution,  and  the  other  half  with  silver  nitrate.  The 
latter  ought  to  produce  a  precipitate,  but  not  the  former. 

Potassium  bromide  is  tested  in  a  similar  manner.  Of  the  solution 
containing  one  per  cent,  of  the  salt,  30  c.c.  are  submitted  to  the  test, 
and  the  ammoniacal  filtrate  obtained  as  above  is  mixed  in  this  case 
with  1  c.c.  of  the  K  Br  solution.  The  filtered  mixture  ought  to  form 
a  precipitate  with  silver  nitrate,  but  none  with  a  further  drop  of  the 
bromide  solution. 

Colorimetric  Determination  of  Chlorine  in  Potassium  Bromide. 
C  Both.  (Chem.  Neivs,  from  Gorrespondenz  Blatt  des  Ver.  deutsch. 
chem.,  1880,  'No.  15.)  One  gram  of  potassium  bromide  is  ground  to 
a  powder  with  an  approximately  equal  quantity  of  potassium  bichro- 
mate, placed  in  a  flask  holding  100  c.c,  and  covered  with  5  c.c.  con- 
centrated sulphuric  acid.  The  flask  is  then  connected  air-tight,  by 
means  of  an  adaptor  ground  to  fit  its  mouth,  with  a  receiver  con- 
taining 100  c.c.  very  dilute  ammonia  (five  or  six  drops  of  caustic 
ammonia  to  100  c.c.  of  water).  A  gentle  heat  is  applied  and  raised 
to  about  128°.  There  should  be  two  large  bulbs  blown  on  the  con- 
nection tube,  to  prevent  the  reflux  of  the  liquid.  When  all  the 
chlorine  has  thus  been  expelled,  the  distillate  is  compared  with 
solutions  of  ammonium  chromate  of  known  strength  prepared  for 
the  purpose. 

Impure  Potassium  Bromide.    0.  Maschke.   {Pharmaceut.  Zeitung, 

1880,  728.)  The  author  calls  attention  to  the  occasional  presence 
of  not  inconsiderable  quantities  of  lead  in  this  salt.  The  crystals 
thus  contaminated  do  not  form  a  perfectly  clear  solution  with 
water.  Sulphuric  acid  fails  to  indicate  the  lead,  as  lead  sulphate  is 
soluble  in  the  solution  of  potassium  bromide  ;  but  potassium  chro- 
mate or  ammonium  sulphide  at  once  reveals  its  presence. 

Potassium  Tetrachromate.  G.  Wyrouboff.  {Bull,  de  la  Soc. 
Chim.  [2],  XXXV.,  162.)  The  author  shows  that  the  salts  described 
by  Darmstaedter  as  potassium  nitro-dichromate  and  nitro-trichro- 
mate  consist  of  potassium  tetrachromate  containing  some  nitrate  as 
an  impurity,  which  it  is  difficult  entirely  to  remove. 

Preparation  of  Potassium  Ferricyanide.  K.  Seuberlich. 
(Dingl.  pohjt.  Journ.,  ccxxxviii.,  482,  and  Amer.  Journ.  of  Pharm., 

1881,  233.)  The  author  has  tested  the  conditions  under  which 
ferrocyanide  of  potassium  is  changed  by  the  action  of  lead  pei'oxide 
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in  alkaline  solution  into  the  ferricyanide  of  potassium.  His  results 
agree  with  those  previously  obtained  by  Lunge,  who  found  that  a 
complete  change  was  only  reached  when  the  liberated  alkali  was 
neutralized  by  an  acid.  The  change  succeeds  perfectly  in  the  cold 
when  the  solution  of  ferrocyanide  is  treated  with  lead  peroxide,  and 
then  a  slight  excess  of  dilute  hydrochloric  acid  added  with  constant 
stirring.  When  red  lead  is  used  higher  temperatures  and  larger 
excess  of  acid  are  necessary. 

The  change  to  ferricyanide  can  also  be  effected  by  the  aid  of 
manganese  dioxide,  even  in  the  cold,  if  to  1  molecule  of  ferrocyanide 
of  potassium  1  of  the  manganese  dioxide  is  lised.  In  both  cases 
there  is  obtained  from  the  filtrate,  after  neutralizing  with  soda,  a 
very  pure  salt,  although  "in  the  second  case  the  liquid  is  difficult  to 
filter.  The  author  believes  that  by  the  addition  of  carbonates  and 
by  the  blowing  in  of  a  current  of  air,  the  manganese  sesquioxide 
precipitate  can  be  oxidized  so  that  it  will  give  no  trouble  in  washing. 
Upon  adding  a  base,  this  manganese  precipitate  is  readily  converted 
into  dioxide  again.  Either  of  the  above-mentioned  methods  seems 
adapted  to  replace  the  old  chlorine  method. 

A  New  Test  for  Potassium.  L.  L.  de  Koninck.  (Zeitschr.  fur 
analyt.  Ghem.,  1881,  390.)  A  ten  per  cent,  solution  of  sodium 
nitrite,  mixed  with  a  little  cobalt  chloride  and  acetic  acid,  forms  a 
yellow  precipitate  with  potassium  solutions,  even  if  the  latter  be  so 
weak  that  platinum  perchloride  fails  to  precipitate  them.  This  test 
is  a  reversed  application  of  the  well-known  reaction  between  cobalt 
and  potassium  nitrite.  With  ammonium  salts  the  test  is  much  less 
delicate  than  with  salts  of  potassium.  With  magnesium,  calcium, 
barium,  strontium,  aluminium,  and  iron,  this  reagent  produces  no 
precipitates. 

Preparation  of  Chemically  Pure  Soda.  MM.  Endemann  and 
Prochazka.  (Ghem.  Industrie,  iii.,  273.)  The  method  recommended 
by  the  authors  is  phased  upon  the  fact,  observed  by  Gerresheim, 
that  any  chlorine  or  sulphuric  acid  present  in  soda  may  be  com- 
pletely removed  from  it  by  shaking  the  solution  with  Millon's  base, 
the  product  obtained  by  the  action  of  ammonia  on  mercuric  oxide. 
For  the  purpose  of  this  purification,  2  litres  of  soda  solution  are 
agitated  with  30  grams  of  the  said  base,  twice  daily  for  a  week, 
after  which  the  separation  of  chlorine  and  sulphuric  acid  is  com- 
plete. As  Millon's  base  always  contains  some  free  ammonia, 
however  well  it  may  be  washed,  the  authors  suggest  the  addition 
of  some  mercuric  oxide  to  the  soda  solution,  for  the  removal  of  this 
ammonia. 
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Ammonium  BicarlDonate  as  an  Impurity  in  Bicarbonate  of 
Sodium.  A.  Koster.  (Archiv  der  Pharm.,  1880,  xiv.,  31.)  The 
author  examined  a  sample  of  sodium  bicarbonate  of  English 
manufacture,  which  conformed  to  all  the  requirements  of  the 
German  Pharmacopoeia,  excepting  the  test  with  mercuric  chloride. 
With  the  latter  reagent  it  formed  a  copious  white  precipitate, 
which  he  found  to  be  caused  by  the  presence  of  ammonium  bi- 
carbonate amounting  to  nearly  four  per  cent.  He  attributes  the 
presence  of  this  impurity  to  the  fact  that  sodium  bicarbonate  is 
now  largely  made  by  the  so-called  ammonia  process. 

Preparation  of  Soda  from  the  Sulphate  by  means  of  Lime  and 
Sulphur.  F.  Gutzkow.  (DingJ.  2:)olyt.  Joum.,  cexxxyi.,  148-158. 
From  Journ.  Ghem.  Soc.)  The  author  has  patented  a  method  of  pre- 
paring caustic  soda  from  sodium  sulphate,  by  treating  the  latter 
with  calcium  sulphite,  and  introducing  sulphurous  acid  gas  into 
the  mixture.  Soluble  calcium  bisulphite  is  thus  formed,  which 
reacts  with  the  sodium  sulphate,  forming  calcium  sulphate  and 
sodium  bisulphate.  These  are  separated  by  filtration,  and  the 
gypsum  washed  out  with  hot  water.  The  sodium  bisulphite  is  then 
treated  with  milk  of  lime,  whereby  a  solution  of  caustic  soda  is 
obtained,  which  contains  a  certain  proportion  of  sodium  sulphite 
and  sulphate  and  also  calcium  sulphite.  It  is  evaporated  in  the 
usual  manner,  and  the  calcium  sulphite  which  is  left  after  decanta- 
tion  is  used  in  another  operation.  The  following  two  questions 
presented  themselves  to  the  author  in  working  out  this  method : — 
(1)  To  what  extent  can  sodium  sulphate  be  transformed  into  the 
sulphite  by  means  of  lime  and  sulphurous  acid  ;  and  (2)  To  what 
extent  can  sodium  sulphite  be  rendered  caustic  by  lime  ?  As 
regards  the  first  question,  the  conversion  of  sodium  sulphate  into 
sulphite  is  very  satisfactory,  and  might  be  regarded  as  complete, 
if  it  were  not  for  the  solubility  of  the  calcium  sulphate,  which  is 
greater  in  the  solution  than  in  pure  water.  In  the  subsequent 
treatment  with  lime  this  has  a  tendency  to  reconvert  part  of  the 
sodium  sulphite  into  sulphate.  The  second  question  could  not  be 
solved  in  a  satisfactory  manner,  although  success  depends  in  a 
great  measure  on  the  solution  being  suflQciently  dilute ;  but  even 
with  14  grains  per  litre,  only  87  per  cent,  was  converted.  The 
results  obtained,  however,  were  only  approximate,  and,  therefore, 
could  not  be  used  as  proper  data  for  answering  this  question.  It 
was  found  that  sodium  sulphite  requires  a  greater  dilution  than  the 
carbonate. 

Details  of  the  apparatus  and  the  mode  of  working  are  given. 
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A    Delicate    Test    for   Caustic    Alkalies.       W.     Bacliineyer. 

(Zeitschr.  fiir  Anahjt.  Chem.,  18S1,  234.)  Caustic  alkalies,  especi- 
ally ammonia,  produce  in  tannin  solutions  a  red  or  reddish  bi'own 
coloration,  which  after  some  time  passes  into  a  dirty  green.  This 
reaction  is  so  delicate  that  a  solution  of  one  part  of  caustic  potash 
or  ammonia  in  1,000,000  parts  of  water  yields  a  perceptible  color- 
ation if  mixed  with  the  tannin  solution  and  allowed  to  stand  for 
some  time.  It  greatly  surpasses  litmus  paper  in  this  respect,  and 
may  therefore  be  employed  with  advantage  for  the  detection  of 
traces  of  free  alkalies  and  their  normal  carbonates.  It  may  also  be 
used  for  detecting  traces  of  caustic  alkalies  in  the  presence  of 
alkaline  carbonates,  for  which  purpose  the  foi*mer  are  first  separated 
from  the  latter  by  means  of  alcohol. 

The  Synthesis  of  Ammonia.  G.  S.  Johnson.  (From  a  paper 
i-ead  before  the  Chemical  Society,  January  20th,  1881.)  Some  ex- 
periments, in  which  pure  nitrogen  was  passed  over  heated  copper 
containing  occluded  hydrogen,  suggested  to  the  author  the  possi- 
bility of  the  formation  of  ammonia  ;  only  minute  traces  were  formed. 
On  passing,  however,  a  mixture  of  pure  nitrogen  (from  ammonium 
nitrite)  and  hydrogen  over  spongy  platinum  at  a  low  red  heat, 
abundant  evidence  was  obtained  of  the  synthesis  of  ammonia.  The 
gases  were  passed,  before  entei-ing  the  tube  containing  the  platinum, 
through  a  potash  bulb  containing  Nessler's  reagent,  which  remained 
colourless.  On  the  contrary,,  the  gas  issuing  from  the  platinum 
rapidly  turned  Nessler's  reagent  brown,  and  in  a  few  minutes 
turned  faintly  acid  litmus  solution  blue  ;  the  odour  of  N  Hg  was 
also  perceptible.  In  one  experiment  0"0144  gram  of  ammonia 
was  formed  in  two  hours  and  a  half.  The  author  promises  further 
experiments  as  to  the  effect  of  temperature,  rate  of  the  gaseous 
current,  and  substitution  of  palladium  for  platinum. 

The  Preparation  of  Ammonium  Bromide.  E.  Biltz.  (From 
VorscMdge  zur  Ahdnderung  der  ersten  Aujiage  der  Pharmacopoea  Ger- 
manica,  1880.)  The  author  has  critically  examined  the  various 
processes  in  use  for  the  preparation  of  this  salt,  and  selected  the 
following  as  the  one  to  be  recommended  in  preference  to  all 
others : — 

The  bromine  is  covered  with  twice  its  weight  of  water  in  a  flask, 
and  solution  of  ammonia  added  in  small  successive  portions,  while 
the  flask  is  kept  cool  by  partial  immersion  in  cold  water,  and  gently 
shaken  after  each  addition.  When  sufiicient  ammonia  has  been 
used  to  render  the  mixture  colourless,  bromine  water  is  added  in 
slight  excess,  so  that  the  solution  appears  again  faintly   yellow. 
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The  solution  now  contains  bromide,  bromate,  and  hypobromite  of 
ammonium,  and  a  small  proportion  of  free  bromine.  Sulphuretted 
hydrogen  is  then  passed  through  the  liquid  with  the  object  of  re- 
ducing the  bromate  and  hypobromite  to  bi'omide,  and  to  convert  the 
free  bromine  into  hydrobromic  acid.  The  excess  of  sulphuretted 
hydrogen  is  expelled  by  boiling,  and  the  precipitated  sulphur 
removed  by  filtration  through  a  double  filter.  The  perfectly  clear 
liquid  is  now  mixed  with  an  excess  of  solution  ot  ammonia,  and 
evaporated  to  dryness. 

The  product  is  free  from  all  impurities  except  a  minute  pro- 
portion of  chloride  emanating  from  the  chlorine  contained  in  the 
bromine. 

New  Combinations  of  Ammonia  with  Hydrochloric,  Hydrobromic, 
and  Hydriodic  Acids.  L.  Troost.  (Comptes  Eendus,  Ixxxviii., 
715.)  The  author  has  shown  that  besides  sal  ammoniac  there  exist 
at  least  two  other  compounds  of  hydrochloric  acid  and  ammonia, 
viz.,  tetra-  and  hepta-ammoniacal  hydrochlorates,  H  CI.  4  N  Hg,  and 
H  CI.  7  N  H3.  With  hydrobromic  and  hydriodic  acids,  ammonia 
forms,  besides  the  normal  salts  (H  Br  N  H3  and  HIlSTHg),  di-, 
tetra-,  and  hepta-ammoniacal  combinations,  so  that  each  of  these 
two  acids  combines  with  ammonia  in  four  different  proportions. 

Estimation  of  Lithium  as  Phosphate.  G.  Merling.  {Zeitsclir.fiir 
Analyt.  Chem.,  1880,  568.)  The  accuracy  of  the  method  of  estimat- 
ing lithium  as  orthophosphate  having  been  called  into  question,  the 
author  has  confirmed  its  trustworthiness  by  preparing  pure  hthium 
carbonate  from  lepidolite,  and  precipitating  a  known  quantity  as 
phosphate :  after  observing  all  due  precautions  detailed  below, 
104"53  per  cent,  was  found  instead  of  104'50. 

Lithium  carbonate,  prepared  from  lepidolite,  was  dissolved  in 
hydrochloric  acid  ;  all  metals  except  magnesium  were  separated  by 
treatment  successively  with  sulphuretted  hydrogen,  ammonia, 
ammonium  sulphide,  and  small  quantities  of  ammonium  carbonate. 
The  magnesium  was  completely  separated  by  boiling  with  lithium 
hydrate,  prepared  by  the  action  of  silver  oxide  on  the  chloride. 
The  solution  was  then  considerably  concentrated  by  evaporation, 
and  precipitated  by  ammonia  and  ammonium  carbonate ;  the 
lithium  carbonate  was  boiled  twenty  times  with  small  quantities  of 
water  to  free  it  from  chloride,  then  disseminated  in  a  large  quantity 
of  cold  water  through  which  a  stream  of  washed  carbonic  anhydride 
was  passed.  The  clear  filtered  liquid  was  boiled,  and  the  precipita- 
ted lithium  carbonate  several  times  washed  with  boiling  water  and 
dried.     No  foreio^n  substances  could  be  detected  in  this  salt. 
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The  process  of  estimation  was  carried  out  as  follows  : — A.  known 
weight  of  this  salt  was  dissolved  in  hydrochloric  acid,  and  the  solu- 
tion was  mixed  with  ten  times  its  weight  of  crystallized  sodium 
phosphate  and  sufficient  caustic  soda  to  make  it  decidedly  alkaline  ; 
it  was  then  evaporated  to  dryness  on  a  water-bath,  and  the  residue 
was  allowed  to  stand  for  twelve  hours  with  sufficient  2'5  per  cent,  am- 
monia solution  to  dissolve  all  the  soluble  salts ;  the  phosphate  was 
then  washed  for  a  long  time  with  dilute  ammonia.  The  filtrate  and 
wash- water  were  united  and  subjected  twice  to  the  same  process 
after  addition  of  a  little  caustic  soda,  after  which  the  third  treat- 
ment yielded  only  0"6  mgrm.  of  phosphate.  All  evaporations  were 
conducted  in  platinum,  but  the  ignited  phosphate  left  *1'1  mgrm.  of 
silica  on  solution  in  hydrochloric  acid,  the  silica  probably  arising 
from  the  caustic  soda. 

Lengthened  washing  of  the  precipitated  phosphate  with  dilute 
ammonia  is  indispensable.  Lithium  orthophosphate  dissolves  when 
boiled  with  ammonium  chloride  solution  with  evolution  of  ammonia, 
and  its  purity  may  thas  be  ascertained.  The  decomposition  which 
occurs  is  as  follows  :— Lig  P  O.^  +  2  N  H^  CI  =  Li  H..  P  0^  +  2  Li  CI  + 
2  N  H3. 

Metaphosphate  and  Pyrophosphate  of  Lithium.  G.  Merling. 
(^Zeitsclir.  fur  Analyt.  Chem.,  1879,  663-568.  From  Journ.  Ghem. 
Soc.)  Lithium  metaphosphate  is  obtained  by  evaporating  the  solu- 
tion of  lithium  carbonate  in  excess  of  phosphoric  acid.  The  most 
suitable  proportions  are  two  molecules  of  lithium  oxide  to  three  of 
phosphoric  anhydride.  When  the  temperature  during  evaporation 
reaches  130°,  a  soluble  crystalline  salt  separates,  which  contains 
6  Lio  0,  5  Po  O5,  8  Ho  0  ;  it  consists  of  ortho-  and  pyro-phosphate. 
On  continuing  the  evaporation,  this  salt  redissolves,  and  as  soon  as 
the  excess  of  metaphosphoric  acid  begins  to  be  evolved  as  white 
fumes,  the  lithium  metaphosphate  crystallizes ;  tLe  thick  mass  is 
boiled  with  water,  when  the  metaphosphate  remains  as  an  insoluble 
heavy  powder.  The  crystals  are  large  or  small,  according  as  more 
or  less  than  the  above  proportion  of  phosphoric  acid  has  been  em- 
ployed.    It  is  probably  a  monometaphosphate. 

This  process  also  yields  the  sodium  and  potassium  metaphosphates 
in  a  crystalline  condition. 

Analysis  of  the  lithium  salt  by  the  method  of  Kraut,  Nahnsen, 
and  Cuno  (Annalen,  clxxxii.,  165),  proved  its  composition  to  be  that 
of  lithium  metaphosphate. 

Lithium  metaphosphate  is  a  white  crystalline  powder,  consisting 
of  well-formed  microscopic  tables.     It  is  insoluble  in  boiling  water, 
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slightly  soluble  in  acetic  acid,  and  easily  soluble  ia  hydrochloric, 
nitric,  sulphuric,  and  phosphoric  acids.  Its  sp.  gr.  is  2"461.  At 
an  incipient  red  heat  it  melts  to  a  colourless  hygroscopic  glass  of 
2-226  sp.  gr.,  which  is  soluble  in  water  with  feebly  acid  reaction, 
and  insoluble  in  alcohol. 

Lithium  pyrophosphate  is  prepared  by  dissolving  Kraut's  sodium 
lithium  pyrophosphate  in  acetic  acid,  precipitating  with  alcohol, 
washing  the  bulky  precipitate  with  alcohol,  and  drying.  The  salt 
contains  2  Hg  0 ;  heated  to  100°  C.  it  loses  7'03  per  cent.,  and  if 
melted  14'55  per  cent,  of  water.  The  salt  dried  at  100°  is  still 
pyrophosphate. 

Sodium  Arseniate.  G-.  Fleury.  {Journ.  de  PJiarm.  et  de  Chim. 
[5],  ii.,  367.)  If  the  ordinary  commercial  arseniate  of  sodium  be 
exposed  to  a  moist  atmosphere  for  at  least  twelve  days  at  a  tempera- 
ture of  about  20°  C,  it  absorbs  a  considerable  amount  of  moisture, 
and  is  ultimately  converted  into  a  salt  containing  14  molecules  of 
water. 

Sodium  Hyposulphite.  P.  Schiitzenberger.  {Gomptes Eendus, 
xcii.,  875.)  The  author  disputes  the  correctness  of  the  usually 
adopted  formula  of  this  salt,  and  maintains  that  its  real  composition 
is  represented  by  the  formula  Na  H  S  Oo. 

Action  of  Sulphur  Dioxide  on  the  Alkaline  Earths.  K.  Birn- 
baum  and  C.  Wittich.  {Ber.  der  dentsch.  chem.  Ges.,  xiii.,  651.) 
Baryta  slowly  absorbs  sulphur  dioxide  at  200°  C,  and  more  rapidly 
at  a  somewhat  higher  temperature ;  in  the  case  of  strontia  no 
absorption  takes  place  below  230°,  with  magnesia  the  absorption 
only  begins  at  326°,  while  in  the  case  of  lime  a  temperature  of  400° 
is  required  before  the  absorption  commences.  The  products  in  the 
cases  of  baryta,  strontia,  and  magnesia,  are  Ba  S  O3,  Sr  S  O3,  and 
Mg  S  O3  respectively ;  but  the  combination  formed  with  lime  is  a 
basic  sulphite  corresponding  to  the  formula  Ca^  Sj  Ojg. 

Kecognition  and  Determination  of  Traces  of  Carbon  Bisulphide. 
A.  W.  Hofmann.  {Ber.  der  deutsch.  chein.  Ges.,  xiii.,  1732.)  The 
author  states  that  minute  quantities  of  carbon  bisulphide  occur  in 
all  samples  of  mustard  oils.  Thus  in  the  oil  from  Sinapis  juncea  he 
found,  in  two  determinations,  0'41  and  0'37  per  cent ;  in  the  oil 
from  Sinapis  nigra,  0'51  and  0"56  per  cent. ;  and  in  artificial  oil, 
made  from  allyl  iodide  and  ammonium  sulphocyanate,  0'32  per 
cent,  of  carbon  bisulphide.  The  small  amounts  can  be  shown 
qualitatively  by  the  aid  of  the  xanthogenate  of  copper  reaction,  but 
not  determined  quantitatively.  The  slightest  trace,  however,  may 
be  accurately  determined  by  means  of  triethylphosphine,  with  which 
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carbon  bisulphide  yields  pinkish  red  crystals  of  the  compound 
Etg  P  C  So.  For  this  purpose  the  substance  containing  the  carbon 
bisulphide  is  placed  in  a  retort  connected  with  a  receiver  and  with 
two  or  three  test-tubes,  which  contain  some  triethylphosphine 
floating  on  caustic  soda.  The  retort  is  heated  on  a  water-bath,  and 
a  current  of  dry  carbonic  anhydride  passed  through  the  whole  ap- 
paratus ;  in  this  manner  all  the  carbon  bisulphide  preseut  is  brought 
in  contact  with  the  triethylphosphine,  and  the  above-mentioned 
compound  is  formed.  At  the  end  of  the  experiment  the  red  com- 
pound is  collected  on  a  weighed  filter,  dried  in  a  vacuum,  and 
weighed. 

Solubility  of  Bisulphide  of  Carbon  in  Water.  "W.  T.  Page. 
(Zeiisch:  des  oesterr.  Apoth.  Ver.,  1881,  169.)  It  is  well  known 
that  bisulphide  of  carbon  is  slightly  soluble  in  water.  The  author 
has  determined  the  amount  of  this  solubility  at  various  tempera- 
tures, with  the  following  results  : — 

100  parts  of  Water  of  12-13°  C.  dissolve  0-200  parts  of  C  S.. 
15-16°  C.        „       0-191      „ 
2.5-27°  C.        „       0-168      „ 
30-33°  C.        „       0-145      „ 

The  Liquefaction  of  Ozone.  MM.  Hautefeuille  and  Chap- 
puis.  {Comptes  Uendus,  xci.,  522.)  By  exposing  a  mixture  of 
oxygen  and  ozone,  rich  in  the  latter,  to  a  gradually  increasing 
pressure  at  a  low  temperature,  the  authors  observed  the  gas  to 
assume  a  blue  colour ;  and  at  the  moment  of  release  after  a  com- 
pression equal  to  seventy-five  atmospheres  there  was  an  appearance 
of  a  white  mist,  indicating  liquefaction.  The  keeping  up  of  a  very 
low  temperature  during  the  operation  was  found  to  be  an  essential 
condition  of  success,  as  otherwise  the  ozone  decomposed  with  an 
explosion  accompanied  by  a  flash  of  light. 

The  authors  intend  further  to  investigate  the  cause  of  the  blue 
colour  observed  before  liquefaction. 

Report  on  the  Atmospheric  Oxidation  of  Phosphorus  and  some 
Reactions  of  Ozone  and  Peroxide  of  Hydrogen.  C.  T.  Kingzett. 
(Abstract  of  a  paper  read  before  the  Chemical  Society,  Nov.  4, 1880. 
From  Fharm.  Journ.)  The  paper  commences  with  a  historical 
resume  of  previous  researches  by  Schonbein,  Andrews,  Marignac, 
Corne,  Boehe,  Leeds,  MacLeod,  and  himself.  In  the  present  re- 
search the  author  employed  a  series  of  glass-stoppered  bottles ;  each 
fitted  with  two  glass  tubes  ground  into  holes  in  the  stopper,  thus 
avoiding  altogether  the  use  of  cork  and  indiarubber.     He  concludes 
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that  both  ozone  and  peroxide  of  hydrogen  are  produced  by  the 
oxidation  of  phosphorus,  the  peroxide  of  hydrogen  remaining 
almost  entirely  in  the  water  in  which  the  phosphorus  is  oxidized. 
The  ozone  passes  on  in  the  air  current,  and  after  washing  and  drying 
with  strong  Hg  S  O4  was  estimated  by  the  amount  of  iodine  Hber- 
ated  in  an  acidified  solution  of  potassium  iodide.  A  large  number 
of  experiments  were  made ;  in  several  cases  the  proportion  of 
peroxide  of  hydrogen  to  the  ozone  produced  was  approximately 
1  to  2.  The  ozone  was  entirely  destroyed  at  240°  and  by  passing 
through  oil  of  turpentine.  It  was,  however,  not  destroyed  by 
passing  through  a  ten-volume  solution  of  hydrogen  peroxide. 
Ozone,  when  it  acts  on  oil  of  turpentine,  gives  rise  to  the  same  per- 
oxidized  compound  as  is  formed  by  the  absorption  of  oxygen.  The 
turpentine  which  has  absorbed  ozone  when  treated  with  water 
produces  an  equivalent  amount  of  peroxide  of  hydrogen.  Similar 
observations  are  recorded  with  ether.  As  regards  the  estimation  of 
peroxide  of  hydrogen,  the  author  finds  that  the  ordinary  process 
with  potassium  iodide  and  starch  may  be  much  shortened  by 
employing  a  large  excess  of  dilute  sulphuric  acid.  When  it  is 
estimated  by  the  amount  of  oxygen  evolved  with  potassium  perman- 
ganate, the  author  advises  that  no  acid  be  added,  as  a  mixture  of 
potassium  permanganate  and  dilute  sulphuric  acid  gradually  gives 
ofi"  oxygen  until  all  the  permanganate  is  decomposed. 

The  Ozonization  of  Moist  Air  by  Phosphorus.  Dr.  A.  R.  Leeds. 
(Chem.  News,  xliii.,  97-100.)  The  author's  experiments,  described 
in  this  paper,  lead  to  the  following  conclusions : — 

Both  ozone  and  hydrogen  peroxide  are  produced  during  the 
ozonization  of  purified  air  by  moist  phosphorus,  in  the  ratio  approxi- 
mately of  one  molecule  of  the  latter  to  one  of  the  former. 

Both  bodies  are  evolved,  the  suspended  hydrogen  peroxide  pass- 
ing through  a  series  of  wash-bottles  without  undergoing  any  but  a 
slight  absorption,  and  being  present  in  the  evolved  gas  in  nearly 
the  same  ratio  as  that  which  it  held  to  the  ozone  when  originally 
produced. 

Aloug  with  these  two  bodies,  and  as  a  necessary  part  of  the  same 
series  of  reactions  incident  originally  to  the  setting  free  of  nascent 
oxygen,  a  certain  amount  of  nitrate  of  ammonium  is  invariably 
produced.  This  last  is  altogether  detained  in  the  water  of  the 
ozonator  and  of  the  wash-bottle. 

Atmospheric  Ozone.  E.  Schone.  (Bull,  de  la  80c.  chim.  [2], 
xxxiv.,  337.)  The  author  denies  that  any  satisfactory  proof  has 
ever  been  given  of  the  presence  of  ozone  in  the  atmosphere,  since 
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the  various  reagents  whicli  have  been  used  for  its  detection  are 
equally  affected  by  hydrogen  peroxide.  In  the  place  of  iodized 
starch  papers,  he  prefers  papers  impregnated  with  hydrated 
thallium  oxide  as  indicators  of  ozone  or  peroxide  of  hydrogen.  The 
intensity  of  coloration  varies  with  the  light,  cloudiness  of  the  sky, 
and  direction  of  wind. 

Hydrogen  Peroxide.  A.  H.  Mason.  (Chem.  and  Drug.,  1881.) 
This  paper  contains  a  useful  7-esume  of  the  literatare  relating  to  the 
preparation,  properties,  detection,  estimation,  and  applications  of 
peroxide  of  hydrogen. 

.  Rapid  Mode  of  Estimating  Carhonic  Anhydride  in  the  Atmos- 
phere. M.  Kapoustin.  (Bull,  de  la  Soc.  Ghim.  [2],  xxxiv.,  219.) 
The  author  agitates  a  definite  volume  of  air  with  a  solution  of  soda 
in  alcohol  of  90  per  cent.,  and  deduces  the  amount  of  carbonate  thus 
precipitated  from  the  proportion  of  water  required  to  dissolve  it. 

Variations  in  the  Proportion  of  Carbonic  Anhydride  in  the 
Atmosphere.  P.  Hasselbarth  and  J.  Pittbogen.  (Bied.  Centr., 
1880,  161-1G4.)  In  this  paper  the  authors  record  the  results  of 
their  observations  relating  to  the  influence  of  the  state  of  the 
weather,  direction  of  wind,  and  the  seasons  of  the  year  on  the  pro- 
portion of  carbonic  anhydride  in  the  atmosphere. 

Variations  in  the  Composition  of  the  Atmosphere.  P.  v.  Jolly 
and  E.  W,  Morley.  (Bied.  Centr.,  1880,  230,  and  Jourii.  Chem. 
Soc,  1880,  698.)  The  first-named  author  employs  two  methods  for 
the  estimation  of  atmospheric  oxygen  and  nitrogen ;  the  results 
of  both  fully  correspond.  First,  the  weighing  of  a  definite  volume 
of  air  in  conjunction  with  the  estimation  of  the  sp.  gr.  of  oxygen 
and  nitrogen,  and  afterwards  the  direct  eudiometric  analysis  of  the 
air ;  the  direction  of  the  wind  currents,  too,  must  be  closely  observed. 
The  end  result  of  the  observations  shows  that  the  oxygen  of  the 
atmosphere  is  subject  to  not  inconsiderable  variations.  In  the  year 
1877  the  amount  of  oxygen  varied  from  21'01  to  2053  per  cent.;  in 
the  years  1875-76,  20"96-20'47  per  cent. ;  in  both  years  the 
highest  figures  were  obtained  during  north,  and  the  lowest  during 
the  prevalence  of  southerly  winds,  but  it  is  not  affirmed  that  these 
directions  of  the  air  currents  are  always  accompanied  by  or  are  a 
cause  of  these  phenomena.  A  change  of  wind,  however,  from  one 
to  other  of  these  directions  is  generally  followed  by  a  variation  of  a 
half  of  a  per  cent,  in  the  composition  of  the  air,  and  a  brisk,  rapidly- 
changing  wind  is  the  best  condition  for  obtaining  well  mixed  air. 
Further  observations  are  looked  forward  to,  to  show  that  notwith- 
standing the  richer  vegetation  of  the  tropics,  the  process  of  oxidation 
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is  more  active  tliere  tlian  that  of  reduction,  wliilst  the  reverse  is 
taking  place  in  northern  regions. 

Morley,  in  the  American  Joxirnal  of  Science,  takes  the  foregoing 
experiments  into  consideration,  and  says  that  if  Jolly's  results  are 
trustworthy,  and  show,  by  an  examination  of  the  air  of  the  temper- 
ate zone,  such  differences,  after  travelling  thousands  of  miles  and 
being  blended  with  the  air  of  intermediate  countries,  the  actual 
difference  when  estimated  near  the  pole  and  the  equator  must  be 
great  indeed,  and  greater  than  there  is  any  reason  for  supposing. 
He  therefore  thinks  further  research  necessary.  According  to  a 
theory  recently  propounded  by  Loomis,  the  sudden  lowerings  of 
temperature  are  not  caused  by  the  passage  of  cold  currents  of  air 
from  higher  to  lower  latitudes,  but  rather  by  the  vertical  descent  of 
masses  of  cold  air  from  the  upper  regions  of  the  atmosphere  to  the 
lower.  Morley  says  if  this  be  the  case,  it  is  easy  to  understand  that 
during  the  lowering  of  the  temperature,  the  air  in  the  vicinity  of 
the  earth's  surface  should  contain  less  than  the  average  amount  of 
oxygen,  and  that  a  sample  of  air  taken  from  such  a  descending 
mass  is  in  reality  a  sample  of  the  upper  stratum  of  the  atmosphere 
before  mixing  with  the  underlying  strata,  and  it  is  also  possible 
that  if  that  sample  was  part  of  a  mass  which  had  long  been  in  the 
higher  regions,  it  might  have  lost  some  of  the  oxygen  which  it  con- 
tained when  resting  on  the  surface  of  the  ocean.  He  also  directs 
attention  to  the  fact  that  Jolly's  analysis  showed  the  following 
quantities  of  oxygen  :— 20-48-20'50,  20-49-20-46,  20-56,  and  that 
in  Fehling's  "Neues  Haudworterbuch  der  Chemie,"  an  analysis  of  air 
from  the  Bay  of  Bengal  gives  oxygen  at  20"46,  one  from  the  neigh- 
bourhood of  Calcutta,  2039,  and  from  the  vicinity  of  Algiers,  20'41. 
So  that  from  this  it  is  improbable  that  such  great  differences  really 
exist. 

Solubility  of  Chlorine  in  Water.  M.  Berthelot.  {Gomptes 
Bendus,  July  26th,  1880.)  The  rate  of  solubility  of  chlorine  in 
water  depends  not  only  on  the  temperature  but  also  on  the 
influence  of  light  and  the  duration  of  the  passage  of  the  gas.  At 
12°  C.  and  normal  pressure,  a  litre  of  water  absorbs  4  grams  of  gas  ; 
but  by  a  long-protracted  passage  of  the  gas,  as  much  as  6  grams 
can  be  obtained  in  solution.  In  the  author's  opinion  this  increased 
absorption  is  due  to  the  formation  of  oxy-chlorine  compounds.  The 
variation  in  the  heat  evolved  during  the  solution  of  the  same  weight 
of  chlorine  in  water  are  considerable,  as  it  may  range  from  +  1*50 
to  3'77  cals.,  the  first  figure  answering  to  a  simple  solution,  and  the 
second  to  a  decomposition  of  the  water  by  the  chlorine.     In  concen- 
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trated  hydrochloric  acid  chlorine  dissolves  much  more  plentifully 
than  in  water,  and  with  a  greater  liberation  of  heat,  facts  which 
render  probable  the  formation  of  a  peculiar  combination  between 
chlorine  and  hydrochloric  acid. 

The  Preparation  of  Chlorine.  M.  Berthelot.  {Comptes  Eendus, 
xci.,  252-256,  and  Journ.  CJiem.  Soc,  1881,  22.)  The  author's 
experiments  were  undertaken  to  elucidate  the  first  stage  of  the 
reaction  which  occurs  in  the  preparation  of  chlorine  by  the  action  of 
hydrochloric  acid  on  manganese  dioxide.  When  these  substances 
are  mixed  in  the  cold,  a  brown  liquid  is  formed,  which  was  supposed 
by  Forchammer  to  contain  a  sesquichloride  of  manganese,  by 
Nickles  and  by  Fisher  to  contain  manganese  tetrachloride. 

Action  of  Chlorine  on  Manganous  Chloride. — A  concentrated 
solution  of  manganous  chloride,  saturated  with  chlorine,  and  placed 
in  contact  with  an  atmosphere  of  this  gas,  dissolves  only  about 
half  the  quantity  dissolved  under  the  same  circumstances  by  pure 
water,  and  about  the  same  amount  of  heat  is  evolved  in  proportion 
to  the  chlorine  dissolved  in  the  two  cases.  The  liquid  slowly 
deposits  a  precipitate  of  manganese  dioxide,  absorbing  at  the  same 
time  an  additional  quantity  of  chlorine ;  but  even  after  two  months 
the  ratio  of  chloi'ine  absorbed  to  manganous  chloride  taken  did 
not  exceed  1  :  55.  By  diluting  the  original  solution  of  manganous 
chloride  saturated  with  chlorine  with  nine  times  its  volume  of 
water,  an  abundant  precipitate  of  manganese  dioxide  is  formed  at 
once,  which  increases  during  a  certain  time.  At  the  end  of  two 
months  the  liquid  still  contained  manganous  chloride  and  free 
chlorine,  co-existing  with  the  hydrochloric  acid  and  manganese 
dioxide  formed :  there  is,  in  fact,  an  equilibrium  established. 

Action  of  JSydrochloric  Acid  on  Manganese  Dioxide. — Manganese 
dioxide,  mixed  with  a  nearly  equivalent  quantity  of  a  dilute  (10  c.c. 
=  0'16  gram)  solution  of  hydrochloric  acid,  evolves  chlorine,  and  a 
brown  liquid  is  formed  ;  but  the  reaction  is  very  incomplete.  If  the 
same  mixture  be  heated  in  a  sealed  tube  at  100°  for  twenty  hours, 
the  reaction  proceeds  further,  but  remains  incomplete.  After  cool- 
ing, manganese  dioxide  slowly  separates  out  on  the  side  of  the  tube, 
proving  that  the  equilibrium  is  dependent  on  the  temperature. 

Action  of  Chlorine  on  Manganous  Chloride  and  Hydrochloric  Acid. 
— On  passing  a  current  of  chlorine  into  a  concentrated  solution  of 
manganous  chloride  mixed  with  its  own  volume  of  strong  hydro- 
chloric acid,  the  liquid  turns  brown  almost  immediately,  but 
deposits  no  precipitate  even  after  three  months.  If  the  preceding 
solution  be  diluted  ten  times  before  saturating  with   chlorine,  it 
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absorbs  about  the  same  quantity  of  that  gas  without  any  color- 
ation or  precipitate  being  at  first  produced ;  but  after  some  weeks  a 
small  quantity  of  manganese  dioxide  separates  out  on  the  sides  of 
the  flask.  The  heat  evolved  during  the  absorption  of  chlorine  by 
manganous  chloride  in  presence  of  hydrochloric  acid  is  several  times 
as  great  as  that  evolved  in  the  absence  of  hydrochloric  acid. 

The  author  concludes  from  these  experiments  that  the  brown 
colour  is  due  to  the  formation  of  a  compound  perchloride,  which  may 
be  considered  as  H  CI.  Clg  +  n  Mn  Cl^,  or  as  nU  C1  +  Mn  Cl^.  On  the 
first  view,  this  perchloride  is  derived  from  the  perchloride  of 
hydrogen,  H  CI.  Ch,  described  by  the  author  in  a  previous  paper. 
This  compound  dissociates  under  the  influence  of  heat,  and  the 
dissociation  is  rendered  complete  when  the  chlorine  is  removed  as 
fast  as  it  is  liberated.  When  the  experiment  is  conducted  in  sealed 
tubes,  re-absorption  of  the  chlorine  takes  place  on  cooling,  attended 
with  separation  of  manganese  dioxide.  The  influence  of  dilution  is 
twofold  ;  in  the  first  place  the  manganous  chloride  is  partly  decom- 
posed by  the  water  into  oxide  and  free  acid,  and  the  oxide  is 
peroxidized  by  the  combined  action  of  the  free  chlorine  and  water ; 
in  the  second  place,  absorption  of  energy  takes  place  by  the  form- 
ation of  definite  hydrates  of  hydrochloric  acid,  and  in  consequence 
of  this  loss  of  energy,  the  manganous  chloride  may  be  partly  trans- 
formed into  dioxide,  even  in  presence  of  hydrochloric  acid,  the 
equation,  Mn  Clo  (dilute)  +  2  H2  O  +  Clg  (gas)  =  Mn  O2  +  4HC1 
(dilute),  corresponding  with  a  disengagement  of  o7  thermal  units. 
This  reaction  is  never  complete,  on  account  of  the  secondary  form- 
ation of  H  CI3  + 11  Mn  Clo. 

The  equation,  Mn  Oo  +  4  H  CI  =  Mn  CL  (anhydrous)  +  2  CI  (gas) 
+  2  Ho  0  (gas),  corresponds  with  a  disengagement  of  12'9  thermal 
units,  and  this  takes  place  to  a  greater  or  less  extent  in  concen- 
trated, solutions,  in  which  a  portion  of  the  hydrochloric  acid  is  not 
combined  with  the  water  as  a  stable  hydrate,  the  heat  of  formation 
of  which  is  from  10  to  12  thermal  units. 

Estimation  of  Nitrates  in  Water  Analysis  by  means  of  a  Copper- 
Zinc  Couple.  M.  W.  Williams.  (Phann.  Journ.,  from  a  paper 
read  before  the  Chemical  Society,  Feb.  3,  1881.)  The  estimation 
is  conducted,  as  follows : — Some  strips  of  zinc  foil  are  placed  in  a 
wide-mouthed  stoppered  bottle,  and  covered  with  a  three  per  cent, 
copper  sulphate  solution.  When  the  zinc  has  acquired  a  sufficient 
coating  of  copper,  the  solution  is  poured  off  and  the  copper-zinc 
couple  washed  with  distilled  water,  and  finally  with  the  water  to  be 
analysed.     The  couple  is  again  drained  and  the  bottle  then  filled 
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with  the  water,  stoppered,  and  placed  in  a  warm  (24°  C.)  situation, 
until  the  reduction  of  the  nitrates  is  completed.  The  clear  fluid 
is  then  withdrawn,  and  titrated  directly  by  the  Nessler  method ; 
about  1  square  decimetre  of  zinc  should  be  used  with  every  200  c.c. 
of  water  containing  five  parts  of  IS"  Hg  in  100000.  By  saturating 
the  water  previously  with  C  Oj,  or  by  adding  a  little  pure  sodium 
chloride  to  the  water,  the  reaction  can  be  expedited  so  that  it  is 
completed  in  a  few  hours.  The  nitrates  are  apparently  first  con- 
verted into  nitrites,  and  the  nitrites  into  ammonia.  As  soon  as 
the  water  contains  no  nitrites,  the  conversion  of  the  nitrates  into 
ammonia  is  complete ;  in  order  to  ascertain  when  this  is  the  case, 
the  author  employs  metaphenylene  diamine,  which  in  acid  solution 
gives  an  intense  yellow  colour  with  nitrous  acid.  To  calcareous 
waters,  which  give  a  turbidity  when  the  Nessler  reagent  is  added, 
the  author  adds  a  fragment  of  pure  oxalic  acid,  allows  the  oxalate 
to  settle,  and  titrates  the  clear  liquid.  The  author  has  investigated 
the  effects  of  temperature,  and  the  addition  of  various  substances 
on  the  rapidity  of  the  above  reaction.  At  low  temperatures,  the 
formation  of  ammonia  is  much  retarded.  The  presence  of  alkalies, 
sodium  hydrate,  calcium  hydrate,  etc.,  retard,  whilst  carbonic  acid, 
sodium  chloride,  etc.,  accelerate  the  reaction.  The  author  also 
gives  tables  showing  the  amounts  of  nitrous  acid  and  ammonia 
formed  at  different  intervals  after  the  commencement  of  the  experi- 
ments. In  conclusion,  the  author  stated  that  he  had  applied  the 
reaction  so  as  to  shorten  the  well-known  process  of  Frankland  and 
Armstrong  considerably,  and  had  been  able  to  avoid  the  addition  of 
sulphurous  acid  in  the  process ;  he  hoped  to  publish  these  results 
shortly. 

The  Appearance  of  Nitrous  Acid  during  the  Evaporation  of 
Water.  R.  Warington.  (Fliarm.  Journ.  From  a  paper  read 
before  the  Chemical  Society,  March  17,  1881.)  Schonbein  stated 
some  time  ago  that  whenever  pure  water  or  an  alkaline  solution  is 
evaporated  ammonium  nitrate  is  produced,  and  that  the  same  salt 
is  formed  during  ordinary  combustion  iu  the  air.  It  has  been,  how- 
ever, since  shown  by  Wright,  Carius,  etc.,  that  this  occurrence  of 
nitrites  is  due  to  impurities  in  the  materials  used  or  in  the  atmo- 
sphere in  which  the  experiments  were  conducted.  The  fact,  how- 
ever, still  remains  that  pure  water  evaporated  to  a  small  bulk 
under  ordinary  conditions  will  generally  contain  nitrous  acid.  The 
author  has  endeavoured  to  determine  the  conditions  under  which 
this  occurs.  He  finds  that  pure  water  when  evaporated  over  a  gas 
or  even  a  spirit  flame  always  contains  nitrites,  one  litre  of  water  in 
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four  hours  contained  0"05  mm.  of  N,  but  that  by  using  steam  this 
quantity  is  diminished  to  one-twelfth,  and  by  evaporating  the  water 
in  a  retort  the  introduction  of  nitrites  could  be  altogether  avoided. 
He  proves  also  that  distilled  water  when  exposed  to  the  ordinary 
atmosphere  of  a  room  in  an  evaporating  dish  absorbs  in  a  few  hours 
sufficient  nitrous  acid  to  be  detected.  Less  nitrous  acid  is  obtained 
when  the  water  is  exposed  in  the  country ;  thus,  after  twenty-seven 
days*  exposure  in  fields,  water  contained  nitrous  acid  equal  to  1  part 
of  nitrogen  in  15,000,000  of  water.  In  conclusion,  the  author  gave 
some  account  of  the  marvellously  delicate  test  proposed  by  Griess, 
which  far  surpasses  the  delicate  metaphenylendiamine  test.  The 
latter  can  detect  onlyl  part  of  nitrogen  as  nitrous  acid  in  10,000,000 
of  water,  tbe  former  gives  a  distinct  reaction  with  1  part  in 
1,000,000,000.  The  test  is  described  in  Ber.  der  deutsch.  chem.  Ges., 
1879,  p.  427.  The  solution  to  be  tested  is  acidified  with  hydro- 
chloric acid,  a  few  drops  of  sulphanilic  acid,  and  a  few  drops  of 
an  aqueous  solution  of  hydrochlorate  of  naphthylamine  added  ;  if 
nitrous  acid  is  present  a  rose  colour  is  developed ;  in  strong  solu- 
tions a  dark  red  precipitate  falls.  The  author  exhibited  the 
delicacy  of  this  test,  and  the  absorption  of  nitrous  acid  from  the 
atmosphere  of  the  meeting  room,  by  a  dish  of  water  which  had 
been  exposed  since  six  in  the  evening.  The  water  immediately 
turned  rose-red  on  the  addition  of  the  solutions. 

Determination  of  the  Free  Oxygen  Dissolved  in  Water.  J. 
Koenig  and  C.  Krauch.  (Chem.  News,  xlii.,  218.)  The  authors, 
after  referring  to  the  researches  of  F.  Tiemann  and  C.  Preusse 
(Ber.  der  deutsch.  chem.  Ges.,  1879,  p.  1768,  and  Year-Booh  of  Phar- 
macy, 1880,  p.  104),  whose  results  they  have  not  been  able  to  confirm, 
enter  upon  an  examination  of  the  methods  of  Bunsen,  of  Mohr, 
and  of  Schiitzenberger  and  Risler.  Their  experiments  led  to  the 
following  conclusions : — Reichardt's  apparatus  is  not  suitable 
for  a  quantitative  determination  of  the  gases  in  liquids.  The 
circumstance  that  even  when  the  access  of  air  from  without  is  cut 
oS",  more  air  is  still  found  than  agrees  with  Bunsen's  co-e6Bcient 
of  absorption,  and  that  a  determination  of  the  proportion  of  air 
dissolved  in  water  efiected  with  the  apparatus  of  Jacobson  and 
Behrens  yields  more  air,  seems  to  point  out  that  the  absorption 
co-efficients  of  air  for  water,  as  calculated  by  Bunsen,  are  not  valid 
under  all  conditions. 

Mohr's  method  of  determining  oxygen  in  water  yields  invariably 
too  high  results — a  conclusion  exactly  opposite  to  the  one  of  Tie- 
mann and  Preusse.     On  what  this  difference  depends  the  authors  are 
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not  able  to  explain.  If,  however,  Mohr's  method  is  always  exactly 
followed,  it  yields  numbers  which  are  relatively  accurate,  or,  in 
other  words,  which  are  comparable  among  themselves.  Waters 
which  have  been  exposed  to  direct  sunshine  or  to  daylight,  yield 
more  oxygen  by  Mohr's  method,  as  compared  with  the  other  two 
methods,  than  the  water  of  deep  wells  which  has  been  for  a  con- 
siderable time  excluded  from  sunlight. 

Schiitzenberger's  method  yields  results  which  fall  below  the 
truth.  For  absolutely  accurate  determinations  of  the  oxygen  in 
water,  neither  Mohr's  method  nor  that  of  Schiitzenberger  is 
suitable,  the  results  of  the  former  being  too  high,  and  those  of  the 
latter  too  low.  When  merely  relative  accuracy  is  required — as, 
e.g.,  in  the  examination  of  well  waters — both  methods  may  be  used 
with  equally  good  results.  Mohr's  method  is  suitable  when  single 
determinations  have  to  be  made  at  regular  intervals,  because  the 
standard  solutions  required  are  more  permanent  and  can  be  kept 
for  a  considerable  time  without  change.  Schiitzenberger's  method 
is  suitable  when  a  great  number  o»f  determinations  of  oxygen  have 
to  be  made  in  succession  in  a  very  short  time.  The  value  of  the 
sodium  hydrosulphite  solution  should  be  determined  for  this  pur- 
pose, not  by  means  of  a  copper  or  iron  solution,  but  by  means  of 
water  containing  a  known  quantity  of  dissolved  oxygen. 

A  Simple  Means  for  Increasing  Certainty  of  Perception  of  Colour 
Change  in  various  Titrations.  Dr.  A.  Dupre.  (Analyst,  July, 
1880.)  In  the  titration  of  chlorides  by  silver  nitrate  in  the 
presence  of  potassium  chromate,  the  first  colour  change  indicating 
the  end  of  the  reaction  is  somewhat  difficult  to  perceive  whenever 
the  extreme  weakness  of  the  chloride  solution  necessitates  the 
use  of  a  likewise  very  dilute  silver  solution,  as  is  the  case  in  the 
estimation  of  chlorides  in  potable  waters.  In  the  latter  cases  it 
often  becomes  necessary  to  concentrate  the  water  by  evaporation 
previous  to  titration.  The  adoption  of  the  following  simple  plan, 
however,  renders  this  unnecessary,  and  enables  the  operator  to 
perceive  the  change  of  colour  with  greatly  increased  precision. 

100  c.c.  of  the  water  are  placed  in  a  white  porcelain  dish,  and 
mixed  with  a  moderate  amount  of  neutral  chromate  (sufficient  to 
impart  a  marked  yellow  colour  to  the  water) ;  but  instead  of 
looking  at  the  water  directly,  a  flat  glass  cell  containing  some  of 
the  neutral  chromate  solution  is  interposed  between  the  eye  and 
the  dish.  The  effect  of  this  is  to  neutralize  the  yellow  tint  of 
the  water,  or,  in  other  words,  if  the  concentration  of  the  solution 
in  the  cell  is  even  moderately  fairly  adjusted  to  the  depth  of  tint 
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imparted  to  the  water,  the  appearance  of  the  latter,  looked  at 
through  the  cell,  is  the  same  as  if  the  dish  were  filled  with  pure 
water.  If  now  the  standard  silver  solution  is  run  iu, — the  operator 
still  looking  through  the  cell, — the  first  faint  appearance  of  a  red 
coloration  becomes  strikingly  manifest,  and  when  once  the  correct 
point  has  been  reached,  the  eye  is  never  left  in  doubt,  however  long 
the  mixture  may  be  observed. 

A  similar  plan  is  suggested  as  useful  in  other  titrations.  Thus, 
in  the  case  of  turmeric,  the  change  from  yellow  to  brown  is 
perceived  more  sharply  and  with  greater  certainty  when  looking 
through  a  flat  cell  containing  tincture  of  turmeric  of  suitable 
concentration,  than  with  the  naked  eye.  The  liquid  to  be  titrated 
should,  as  in  the  former  case,  be  placed  into  a  white  porcelain 
dish.  Again,  in  estimating  the  amount  of  carbonate  of  lime  in 
a  water  by  means  of  decinormal  sulphuric  acid  and  cochineal,  the 
exact  point  of  neutrality  can  be  more  sharply  fixed  by  looking 
through  a  cell  filled  with  cochineal  solution.  In  this  case  the 
following  plan  was  found  to  answer  best.  The  water  to  be  tested 
— about  250  c.c. — is  placed  in  a  flat  porcelain  evaporating  dish, 
part  of  which  is  covered  over  with  a  white  porcelain  plate.  The 
water  is  now  tinted  with  cochineal  as  usual,  and  the  sulphuric  acid 
run  in,  the  operator  looking  at  the  dish  through  the  cell  containing 
the  neutral  cochineal  solution.  At  first  the  tint  of  the  water  and 
the  tint  in  which  the  porcelain  is  seen  are  widely  difierent;  as, 
however,  the  carbonate  becomes  gradually  neutralized,  the  two 
tints  approach  each  other  more  and  more,  and  when  neutrality 
is  reached  they  appear  identical ;  assuming  that  the  strength  of 
the  cochineal  solution  in  the  cell,  and  the  amount  of  this  solution 
added  to  the  water,  have  been  fairly  well  matched.  In  the  cell 
employed  the  two  glasses  are  a  little  less  than  half  an  inch  apart. 

Preparation  of  Pure  Hydrochloric  Acid.  L.  L.  de  Koninck. 
(^Zeitsclir.filr  anahjt.  Chem.,  1880,  467.)  The  author  finds  ammo- 
nium chloride  to  be  preferable  to  sodium  chloride  for  the  preparation 
of  this  acid,  the  action  of  the  hot  sulphuric  acid  on  the  former  being 
more  steady  and  regular  than  its  action  upon  the  latter.  Another 
advantage  consists  in  the  non- crystalline  and  syrupy  nature  of  the 
residual  ammonium  sulphate. 

Ether ification  of  Hydrobromic  Acid.  A.  Villiers.  (Comptes 
Bmdus,  xc,  1488-1491,  and  Journ.  Chem.  Soc,  Feb.,  1881.)  The 
extent  to  which  hydrobromic  acid,  when  treated  with  absolute 
alcohol  and  a  mixture  of  alcohol  and  water,  undergoes  etherifica- 
tion,  varies  greatly  with  the^temperature.     Absolute  alcohol,  with 
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different  proportions  of  hydrobromic  acid,  and   heated  at  different 
temjieratures,  gives  the  following  results  : — 

Percentage  of  Acid  etherified. 
^HBr+CsH„0.     -,\j  H  Br+ C^  H„  0. 

At  ordinary  temperature,  limit 

658  days.         .        .         .       68-0  .  52-5 

At  44°  C.  temperatiu'e,  limit  658 

days         ....       79-6  .  o9-9 

At  100^  C.  temperature,  limit 

658  days  ....       88-7  .  80-0 

The  percentage  of  acid  converted  into  ether  is  not  so  great  as  that 
of  the  carbon  acids;  moreover,  it  is  not  fixed,  but  increases  with  the 
temperature. 

These  results  show  that  combinations  of  alcohol  with  hydi'obro- 
mic  acid  are  formed  analogous  to  hydrates. 

The  presence  of  water  decreases  the  extent  of  etherification,  and 
in  large  quantity  prevents  any  action  from  taking  place ;  the 
quantity  of  water  required  to  prevent  the  action  increases  with  the 
temperature.  This  is  probably  due  to  the  formation  of  hydrates 
of  hydrobromic  acid,  and  the  dissociation  of  these  hydrates  as  the 
temperature  is  raised. 

Ammonia  as  an  Impurity  in  Sulphuric  Acid.  W.  Gintl. 
(Zeitschr.  fur  analijt.  Ghem.,  1880,  478.)  The  author  calls  atten- 
tion to  the  occasional  occurrence  of  ammonia  in  sulphuric  acid.  In 
one  sample  of  acid  sold  as  pure,  the  ammonia  amounted  to  as  much 
as  five  per  cent. 

Purification  of  Sulphuric  Acid.  F.  Selmi.  (Gazz.  Ghim.  Ital., 
X.,  40,  and  Zeitschr.  filr  analijt.  Ghem.,  1880,  478.)  According  to  the 
author's  experience,  it  is  impossible  to  effect  a  complete  removal 
of  arsenic  from  sulphuric  acid  by  treatment  with  sulphuretted 
hydrogen,  unless  the  acid  purified  by  means  of  this  gas  is  subse- 
quently mixed  with  half  a  volume  of  water  and  distilled  with  an 
addition  of  lead  chloride. 

Crystallized  Hydrofluosilicic  Acid.  M.  Kessler.  {Gomptes 
Bendus,  xc,  1285.)  When  silicon  tetrafluoride  is  passed  through 
concentrated  hydrofluoric  acid,  needle-shaped  crystals  of  hydro- 
fluosilicic acid  are  obtained,  which  correspond  to  the  formula 
Hj  SiF4  +  2HoO.  The  crystals  are  colourless,  hard,  and  very 
deliquescent.  They  fume  strongly  in  the  air,  fuse  at  about  19°  C., 
and  suffer  decomposition  when  heated  beyond  this  point. 

Preparation  of  Pure  Phosphoric  Acid.  A.  Ditte.  (Comptes 
Bendus,  xc,  1163.)     Pure  phosphoric  acid  may  be  readily  obtained 
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by  saturating  a  solution  of  sodium  phosphate  with  hydrochloric 
acid  gas,  decanting  the  clear  liquid  from  the  precipitated  common 
salt,  and  distilling  off  the  excess  of  hydrochloric  acid. 

Estimation  of  Traces  of  Phosphoric  Acid  in  Potahle  Waters. 
O.  Hehner.  (Analyst,  v.,  135.)  One  litre  of  the  water  is  acidu- 
lated with  nitric  acid,  and  evaporated  to  dryness  in  order  to  remove 
the  silica.  The  residue  is  treated  with  a  little  nitric  acid,  the  solu- 
tion passed  through  a  small  filter,  the  filtrate  evaporated  to  a  few 
drops,  and  then  precipitated  by  nitric  acid  solution  of  ammonium 
molybdate.  The  pi*ecipitate,  after  being  washed  with  a  small  quan- 
tity of  water,  is  dissolved  in  dilute  ammonia,  the  solution  evaporated, 
and  the  dry  residue  weighed.  Its  weight  divided  by  28"5  repre- 
sents the  amount  of  phosphoric  acid  present. 

Volnmetric  Determination  of  Phosphoric  Acid  in  Crude  Phos- 
phates and  Superphosphates  by  Means  of  Uranium  in  Presence  of 
Ferric  Oxide.  C.  Mjohr.  (CJiem.  Neios;  from  Zeitschr.  fur 
anahjt.  Chem.,  1880,  Part  2.)  The  author  proposes  the  following 
process : — 2  or  5  grams  of  the  finely-powdered  mineral  are  re- 
peatedly boiled  with  small  quantities  of  dilute  nitric  acid ;  the 
liquids  are  mixed  in  a  measuring  flask  containing  100  to  250  c.c, 
and  when  cold  filled  up  to  the  mark.  In  the  case  of  superphosphate 
similar  proportions  are  observed,  but  distilled  water  is  used  instead 
of  nitric  acid.  10  or  25  c.c.  of  the  filtrate  are  mixed  with  a  solution 
of  sodium  acetate  till  a  permanent  turbidity  is  produced.  The 
solution  of  uranium  acetate  is  then  allowed  to  flow  in,  heating 
gently  at  first,  and  afterwards  to  a  boil,  and  before  the  precipita- 
tion is  at  an  end,  a  few  granules  of  potassium  ferrocyanide  are 
added.  The  ferric  phosophate  is  decomposed,  the  phosphoric 
acid  enters  into  solution,  the  ferric  oxide  becomes  Prussian  blue 
and  mixes  with  the  uranium  phosphate.  The  complete  trans- 
formation of  the  ferric  oxide  into  Prussian  blue  is  ascertained 
when  a  drop  of  the  clear  liquid  upon  a  porcelain  plate  shows  no 
further  coloration  with  ferro-cyanide.  The  hot  liquid  very  rapidly 
deposits  the  suspended  precipitate.  The  author  presses  the  rounded 
end  of  a  moist  thin  glass  rod  upon  ferrocyanide  in  a  dry  powder, 
when  so  much  clings  to  the  glass  as  to  be  sufficient  for  10  c.c. 
of  a  mineral  containing  a  slight  amount  of  iron.  It  is  important 
to  defer  the  further  addition  of  the  uranium  solution  till  all  the 
ferric  oxide  is  transformed.  The  addition  of  the  uranium  solution 
is  then  continued  till  the  known  coloration  with  potassium 
ferrocyanide  indicates  the  end  of  the  process.  The  first  drop  of 
uranium  solution   should  not   occasion  a    red    coloration  where   it 
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falls.  If  tliis  happens,  a  new  portion  must  be  taken,  and  the 
operation  repeated.  As  in  the  ordinary  process  of  titrating  phos- 
phoric acid  with  uranium,  the  solution  is  rarely  absolutely  free 
from  iron,  the  final  reaction  disappears  after  it  has  been  already 
produced — a  circumstance  which  often  leaves  the  analyst  in  doubt 
as  to  the  extent  of  a  whole  c.c.  This  disappearance  of  the  final 
reaction  may  be  avoided  by  the  careful  application  of  the  method 
described  above. 

Metaphosphoric  Acid  as  a  Test  for  Albumen.  Dr.  W.  C.  Grrigg. 
(From  Brit.  AFed.  Joitrn.)  The  author  has  made  a  series  of  com- 
parative tests  of  urine,  for  the  presence  of  albumen,  with  nitric 
and  metaphosphoric  acids,  and  considers  the  latter,  for  clinical 
purposes,  to  be  far  more  delicate.  In  using  it  the  solution  should 
be  fresh,  and  no  heat  should  be  used  to  dissolve  it,  as  it  is  very 
unstable.  He  puts  a  piece  of  the  acid,  about  the  size  of  a  pea, 
into  a  drachm  of  distilled  water.  The  urine  can  either  be  added 
to  the  solution  or  the  latter  to  it.  If  there  be  a  trace  of  albumen, 
the  ux'ine  will  immediately  become  turbid  and  of  a  milky  white 
colour. 

Presence  of  some  of  the  Rarer  Metals  in  Urine.  C.  Schiappa- 
relli  and  G.  Peroni.  {Gazz.  Gliim.  Ital.,  x.,  390.)  The  authors' 
examination  of  the  ash  from  GOO  litres  of  urine  revealed  the  presence 
of  rubidium,  calcium,  lithium,  cerium,  lanthanum,  didymium,  and 
manganese. 

Morphine  in  Urine.  A,  Borntrager.  (^ArcMv  der  Pharm.  l^'], 
xiv.,  118.)  After  subcutaneous  injections  of  morphine,  the  urine 
gives  distinct  indications  of  this  base.  The  author,  however,  could 
not  detect  it  in  the  urine  of  persons  taking  it  internally. 

Estimation  of  Urea  in  Urine.  C.  Eenson.  (Journ.  de  Fliarm. 
d'Anvers,  December,  1880.)  The  author  describes  a  new  form  of 
apparatus  for  the  estimation  of  urea  by  means  of  sodium  hypo- 
bromide.  Into  a  long,  straight  glass  cylinder,  a  plain  burette, 
divided  into  50  c.c.  and  without  a  stop-cock,  is  introduced,  and 
its  upper  end  connected  "with  a  rubber  tube,  provided  with  a  pinch- 
cock.  This  tube  is  intended  to  be  attached  to  a  glass  tube  pro- 
jecting from  the  flask  in  which  the  reaction  takes  place.  When 
using  the  apparatus,  the  cylinder  is  nearly  filled  with  water,  and 
by  gently  releasing  the  pinch-cock,  and  by  suction  through  the 
open  end  of  the  rubber  tube,  the  water  is  caused  to  rise  in  the 
burette  until  it  stands  on  a  level  with  the  0  mark.  The  pinch-cock 
is  then  closed  and  the  tube  connected  with  the  flask,  which  has 
previously  been   charged    with   a   solution  of  hypobromite  and  a 
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rubber  tube  containing  a  measui'ed  volume  (o  c.c.  or  10  c.c.) 
of  the  urine  to  be  tested.  The  hypobromite  solution  is  made  by 
dissolving  65  grams  of  caustic  soda  in  1,000  grams  of  water,  and 
adding  gradually  60  grams  of  bromine.  When  everything  is  ready 
the  pinch-cock  is  first  released,  whereupon  the  column  of  water  in 
the  burette  will  slightly  fall  below  the  0  mark.  The  author  directs 
that  this  diminution,  provided  it  remain  constant,  should  not  be 
taken  into  account,  but  that  after  the  reaction  has  ceased,  the 
volume  of  gas  should  be  read  off,  beginning  from  the  0  mark.  The 
reaction  is  brought  about  by  the  upsetting  of  the  rubber  tube  con- 
taining the  urea  solution,  whereby  the  ui-ea  is  decomposed  with  the 
evolution  of  nitrogen.  When  reading  off  the  number  of  c.c.  on 
the  burette,  the  latter  is  to  be  lifted  up  until  the  water  outside 
is  on  a  level  with  that  inside.  The  percentage  of  urea  is  calculated 
in  the  usual  manner,  bat  the  author  directs  that  4"5  per  cent,  be 
deducted  from  the  result,  as  a  correction  for  products  of  decom- 
position which  accompany  the  nitrogen. 

The  description  of  the  apparatus  is  illustrated  by  a  woodcut. 

Quantitative  Estimation  of  Urea.  E.  Pfliiger.  (Pflilger's 
Arcliiv,  xsi.,  248-286,  and  Joimi.  Gliem.  Soc,  1880,  681.)  In  this 
paper  the  author,  after  discussing  various  objections  which  have  been 
made  to  Liebig's  method,  states  that  he  has  found  a  possibility 
of  error  to  the  extent  of  14  per  cent.,  but  believes  that  the  method 
yields  good  results  if  Liebig's  directions,  with  certain  modifications, 
are  carefully  carried  out.  He  first  describes  a  method  of  preparing 
a  pure  urea  from  the  commercial  article,  and  also  a  method  of  pre- 
paring a  pure  mercuric  nitrate  solution.  He  then  gives  a  number  • 
of  experiments  demonstrating  the  accuracy  of  his  solutions,  and 
shows  that  the  manner  in  which  the  neutralization  is  carried 
out  affects  the  result  very  materially.  For  neutralization,  he  uses 
a  soda  solution,  and  remarks  that  when  baryta  water  is  used  for 
neutralization  more  mercury  solution  is  required  to  give  the  colour 
reaction  than  with  soda. 

If  the  mercury  and  soda  solutions  ai'e  run  into  the  urea  solution 
alternately  and  in  small  quantities  at  a  time,  the  reaction  is  reached 
too  soon,  e.g.,  at  17"2  to  173  c.c,  instead  of  20  c.c. 

If  the  whole  quantity  of  mercury  solution  required  be  added  as 
nearly  as  possible  at  once,  very  accurate  results  are  obtained.  The 
time  allowed  to  elapse  between  the  adding  of  the  mercury  solution 
and  neutralization  is  also  important ;  if  too  long,  the  reaction  comes 
too  early.  Experiments  are  given,  tending  to  show  that  mercuric 
nitrate  forms  more  than  one  compound  with  urea. 
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The  author  then  describes  his  own  method  of  caiTjing  out  Liebig's 
process.  The  solutions  required  are  the  usual  mercury  solution 
and  a  soda  solution  of  known  strength,  the  quantity  of  which  re- 
quired to  neutralize  a  known  volume  of  mercury  solution  has  been 
accurately  ascertained. 

For  testing  he  uses  a  plate  of  colourless  glass  placed  on  black 
cloth ;  the  mercury  solution  is  then  added  to  the  solution  of  urea, 
and  the  sodium  carbonate  test  applied  to  a  drop  of  the  mixture  on 
the  glass  plate,  the  drops  being  stirred  each  time  until  the  yellow 
colour,  which  at  first  disappears  on  this  treatment,  becomes  per- 
manent. 

The  experiment  is  then  to  be  repeated,  the  mercury  solution 
being  run  in  quickly  up  to  the  point  indicated  by  the  trial  ex- 
periment, neutralized  at  once  with  the  standard  sodium  solution, 
and  tested  as  before. 

The  author's  correction  for  concentration  differs  somewhat  from 
that  given  by  Liebig.  His  rule  is  :  given  the  volume  of  urea  solution 
+  the  volume  of  soda  solution  necessary  for  neutx-alization  +  the 
volume  of  any  other  fluid  free  from  urea  which  was  added,  and 
caU  this  V ;  call  the  volume  of  mercury  solution  used  Vg,  then 
the  correction  C  is  : 

C  =   -  (Vi  -  v.)  X  0-08. 

Examples  are  given  for  solutions  of  urea  of  1  per  cent.,  0"o  per 
cent.,  0"33  per  cent.,  0"25  per  cent.,  showing  that  this  formula  will 
hold  so  long  as  the  mixture  is  less  than  three  times  the  volume  of 
mercury  solution  used. 

Experiments  are  given  on  strong  solutions  with  the  same  result. 
The  necessity  of  adding  nearly  all  the  mercury  solution  at  once  is 
again  dwelt  upon,  elaborate  directions  are  then  given  for  preparing 
the  mercury  and  soda  solutions  (sodium  carbonate  of  I'Ooo  sp.  gr. 
is  recommended)  ;  and  in  conclusion,  the  author  states  that  if  the 
sulphates,  phosphates,  and  chlorides  be  removed,  and  the  pre- 
cautions stated  are  used,  the  method  gives  excellent  results  with 
urine. 

Diastase.  J.  Kjeldahl.  (Dingl.  pohjt.  Journ.,ccxxxv.,379-S87, 
and  452-460,  and  Journ.  Chem.  Soc,  1880,  562.)  This  research 
comprises  a  considerable  amount  of  experimental  work,  undertaken 
by  the  author  with  a  view  of  solving  several  questions  which  have 
arisen  as  to  the  active  fermenting  principle  of  malt,  known  as 
diastase.  A  normal  solution  of  malt-extract  was  prepared.  As  to 
the  influence  which  diastase  is  said  to  exercise  on  the  production 
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of  sugar,  the  author  in  his  investigations  arrived  at  the  following 
law :  the  proportion  of  tlie  amount  of  diastase  of  two  malt-extracts 
may  be  exjiressed  by  the  reducing  power  which  they  eifect,  provid- 
ing that  both  act  on  the  same  quantity  of  starch,  at  the  same  tem- 
perature, during  the  same  period  of  time.  Witb  regard  to  the 
influence  of  temperature  on  the  yield  of  sugar,  a  series  of  trials 
was  made,  showing  that  at  temperatures  above  63°  C.  the  ferment- 
ing power  is  weakened,  whilst  below  63°  it  does  not  appear  to  be 
affected.  It  was  further  proved  that  by  long-continued  digestion 
the  same  yield  can  be  obtained  at  all  temperatures  below  63°  as 
that  obtained  at  63°,  and  that  the  action  of  diastase  at  all  these 
temperatures  is  the  same,  inasmuch,  as  tbe  yield  of  sugar  may 
reach  the  same  proportions  in  each  of  these  cases. 

Other  questions  of  minor  importance  are  considered  in  the 
original  paper,  such  as  the  fermenting  power  of  barley,  the  forma- 
tion of  diastase  during  the  preparation  of  malt,  the  diminution  of 
the  fermenting  power  during  the  process  of  baking,  the  influence 
of  the  concentration  on  the  production  of  sugar,  the  influence  of 
foreign  ingredients  on  the  yield  of  sugar,  viz.,  sugar,  dilute  acids 
and  alkalies,  salts  of  the  heavy  metals,  other  salts,  alkaloids, 
alcohol,  etc. 

In  conclusion,  the  author  briefly  refers  to  a  substance  called 
ptyalin,  the  diastase  of  saliva,  which  resembles  the  diastase  of  malt 
in  several  of  its  properties. 

Papain.  A.  Wurtz.  (^Gomptes  Eetidus,xG.,1379  ;  Pharm.  Journ., 
3rd  sei'ies,  xi.,  129,  130.)  In  a  former  paper  the  author  described, 
in  conjunction  with  Dr.  Buchut,  a  ferment  which  tbey  had  pre- 
pared by  precipitating  with  alcohol  the  aqueous  portion  of  the 
milky  juice  of  Gay-lea  papatja  after  the  formation  of  a  coagulum, 
and  to  which  they  gave  the  name  of  "papain,"  It  was  at  the  same 
time  stated  as  probable  that  a  fresh  quantity  of  papain  was  formed 
by  the  action  of  water  upon  the  coagulum.  This  supposition  is 
confirmed  by  his  recent  experiments,  which  clearly  prove  that  the 
pulp,  after  being  freed  by  washing  from  soluble  ferment  that  may 
be  adherent  to  it,  still  yields,  by  the  action  of  water,  a  ferment 
capable  of  digesting  fibrin.  In  connection  with  this  subject  he 
recalls  the  fact  that  the  gastric  ferment  appears  to  be  contained 
in  an  insoluble  form  in  the  pepsiniferous  glands ;  for  these  do  not 
yield  it  to  pure  water. 

The  analyses  quoted  by  the  author  show  that  the  product  ob- 
tained by  precipitation  with  alcohol,  as  stated  above,  is  not  of 
constant  composition  ;  and  that  even  after  purification  by  dialysis, 
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it  is  not  a  definite  and  homogeneous  principle.  Another  mode  of 
purification  was  therefore  adopted.  Albumen  and  peptones  being 
precipitated  by  subacetate  of  lead,  it  was  hoped  to  separate  then  by 
this  reagent,  which  precipitates  crude  papain  incompletely.  To 
such  a  solution,  therefore,  subacetate  of  lead  was  carefully  added 
until  a  portion  after  filtration  no  longer  gave  a  precipitate.  The 
precipitate  was  separated  and  a  current  of  sulphuretted  hydrogen 
passed  into  the  filtrate.  This  was  blackened,  but  the  lead  sulphide 
was  not  precipitated  in  flocks.  To  separate  it  the  liquid  was 
concentrated  in  a  vacuum,  and  alcohol  added  to  it  drop  by  drop, 
so  as  to  carry  down  the  lead  sulphide  with  the  first  portions  of 
papain  precipitated.  The  deposit  having  been  separated  by  filtra- 
tion, the  clear  liquid  yielded  to  alcohol  a  white  precipitate  of  papain. 
Two  experiments  made  upon  crude  papain  from  different  sources 
yielded  specimens  of  purified  papain,  which,  after  exhaustion  with 
ether  and  drying  at  75°  C.  in  a  vacuum,  gave,  deduction  being 
made  for  ash, — 


I. 

II. 

m. 

Carbon 

.     52-36 

52-19 

52-9 

Hydrogen  . 

.       7-37 

7-12 

— 

Nitrogen    . 

.     16-94 

16-40 

16-44 

Ash    . 

.      2-60 

4-22 

3-40 

The  sulphur  was  not  estimated,  sulphuretted  hydrogen  having 
been  used  during  the  operation.  A  third  specimen  contained  1  per 
cent,  less  of  carbon  ;  when  submitted  to  dialysis  during  twenty -four 
hours  it  gave  the  figures  stated  under  III. 

0"!  gram  of  the  specimen  III.  digested  energetically  5  grams  of 
moist  fibrin,  even  after  having  been  heated  to  105°  C. 

The  author  considers  that  the  preceding  analyses  demonstrate 
that  the  digestive  ferment  of  Garica  papaya,  named  "  papain  "  by 
himself  and  Dr.  Buchut,  possesses  the  composition  of  an  albuminoid 
substance.  To  the  characters  previously  attributed  to  this  sub- 
stance he  adds  the  following,  which  relate  to  papain  purified  by 
subacetate  of  lead. 

It  is  very  soluble  in  water,  in  which  it  is  capable  of  dissolving 
in  less  than  its  own  weight,  after  the  manner  of  a  gum.  The 
solution,  even  when  dilute,  forms  upon  agitation  an  abundant  froth. 
The  crude  papain  redissolved  leaves  sometimes  an  insoluble  white 
residue. 

Solution  of  papain  becomes  turbid  on  boiling,  without  coagulat- 
ing like  albumen.      When  left  to  itself  during  several  days  it  also 


110  YEAR-BOOK   OF    PHARMACY. 

becomes  turbid,  and  if  tben  examined  under  a  microscope,  is  found 
to  be  full  of  vibriones  and  bacilla. 

It  gives  an  abundant  precipitate  with  hydrocliloric  acid,  and  the 
precipitate  dissolves  readily  in  excess  of  the  acid. 

Nitric  acid,  added  in  small  quantity,  precipitates  thick  yellowish 
flocks  that  dissolve  in  excess  of  the  acid. 

Neither  ordinary  phosphoric  Qor  acetic  acid  precipitate  it,  but 
metaphosphoric  acid  gives  a  plentiful  precipitate. 

Potassium  ferrocyanide  added  to  acetic  acid  gives  a  precipitate. 

Mercuric  chloride  does  not  immediately  precipitate  the  solution 
of  pure  papain,  or  only  gives  a  slight  turbidity ;  after  a  time  the 
turbidity  becomes  more  apparent.  Upon  boiling  an  abundant  floc- 
culent  precipitate  is  formed. 

Lead  subacetate  does  not  give  a  precipitate,  or  only  causes  a  slight 
turbidity,  soluble  in  an  excess  of  the  reagent.  If  excess  of  potash 
be  added  to  the  liquor,  and  heat  applied,  it  becomes  blackened,  in 
consequence  of  the  formation  of  sulphide  of  lead. 

Copper  sulphate  gives  a  violet  precipitate,  which  becomes  blue  on 
boiling,  and  dissolves  in  potash  with  a  beautiful  blue  colour. 

Platinum  perchloride  gives  an  abundant  precipitate,  as  also  does 
tannic  acid. 

Picric  acid  gives  an  abundant  precipitate  insoluble  in  excess  of 
the  reagent. 

Millon's  reagent  gives  a  plentiful  yellowish  white  precipitate  that 
becomes  brick-red  when  slightly  heated. 

These  characters,  as  will  be  seen,  are  those  of  albuminoid  matters, 
with  some  variations,  especially  in  respect  to  mercuric  chloride  and 
subacetate  of  lead. 

In  its  action  upon  albuminoid  matters,  papain  approaches  the 
pancreatic  ferment  named  "  trypsine  "  by  M.  Kiihne,  who  has  made 
a  careful  study  of  it.  Unlike  pepsine,  trypsine  appears  to  approach 
the  albuminoid  matters ;  its  action  upon  the  latter  appears  to  be 
more  energetic  than  that  of  papain.  Papain  dissolves  large  quantities 
of  fibrin  rapidly,  even  in  a  neutral  liquid ;  but  to  get  a  liquor  that 
will  not  give  a  precipitate  with  nitric  acid  it  is  necessary  to  use  a 
relatively  large  quantity  of  papain — for  example,  0'3  gram  for  10 
grams  of  moist  fibrin, — and  to  prolong  the  digestion  at  50°  C.  during 
twenty-four  hours.  In  this  case  there  remains  only  an  insignificant 
residue  of  dyspeptone,  very  rich  in  mineral  matters ;  aud  the  filtered 
solution  gives  with  nitric  acid  only  a  slight  turbidity,  that  may  be 
due  to  an  excess  of  the  ferment.  Moreover,  in  all  these  digestions, 
besides  the  bodies  precipitated  by  nitric  acid  and  by  alcohol,  there 
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is  formed  a,  certain  quantity  of  more  hydrated  peptones,  wliich  are 
soluble  in  ordinaiy  alcohol,  especially  with  heat. 

The  rapidity  with  which  solutions  of  papain  become  filled  with 
microbes  induced  the  author  to  ascertain  whether  they  intervene  in 
the  rapid  liquefaction  of  fibrin  by  this  ferment,  but  he  finds  that 
nothing  of  the  kind  occurs. 

The  solution  of  fibrin  by  papain  takes  place  in  the  presence  of 
prussic  acid,  boric  acid,  and  even  carbolic  acid  ;  that  is  to  say,  under 
conditions  which  exclude  the  formation  of  microbes. 

In  conclusion,  the  author  adds  that  he  has  separated  from  the 
juice  of  Carica  papaya  a  fatty,  sapouifiable  substance  and  a  crystal- 
lizable,  nitrogenous  principle  in  white  mamelons.  These  remain  in 
solution  in  the  liquor  from  which  crude  papaine  has  been  precipi- 
tated.    Further  information  on  this  subject  is  promised. 

Papaine  :  a  Further  Contribution  to  the  History  of  Soluble  Fer- 
ments. A.  Wurtz.  (Joicrn.  de  Pharm.  et  tie  Chim.,  January,  18Sl.) 
In  this  additional  paper  on  the  soluble  ferment  of  Carica  papaya,  the 
author  shows  that  this  substance  is  capable,  under  suitable  condi- 
tions, of  dissolving  2,000  times  its  weight  of  fibrin  ;  and  further, 
that  by  long-continued  digestion  with  water  at  50°  C,  the  ferment 
acts  upon  itself,  causing  its  own  hydration.  Owing  to  this  hydra- 
tion, the  composition  of  papaine  is  so  modified  as  to  cause  a 
decrease  of  2  per  cent,  of  carbon. 

The  paper  also  contains  an  account  of  some  experiments  under- 
taken with  the  object  of  throwing  light  on  the  mode  of  action  of  this 
ferment.  From  these  it  appears  that  at  the  commencement  of  the 
action  the  papain  fixes  itself  upon  the  fibrin,  forming  an  insoluble 
product,  which  then,  by  the  action  of  water,  yields  the  soluble  pro- 
ducts of  hydration  of  the  fibrin,  while  the  ferment  thus  liberated  is 
ready  to  act  upon  a  new  portion  of  fibrin  in  the  same  manner  as 
before.  This  continually  renewed  hydrating  action  is  comparable, 
in  some  respects,  to  that  of  sulphuric  acid  in  converting  starch  and 
dextrine  into  glucose. 

Peptone.  C.  A.  Pekelharing.  (Pflilger'sArchiv,  xxii.,  185-206. 
From  Journ.  Ghem.  Soc.)  The  researches  of  Pldsz,  Maly,  and  Adam- 
kiewicz,  the  author  admits,  point  to  the  conclusion  that  albumin- 
oids, although  changed  by  the  digestive  fluids  into  peptones, 
resume,  after  absorption,  their  original  properties ;  and  further,  that 
peptone  may  be  substituted  for  albuminoids  as  a  food,  not  only 
"without  harm,  but  with  positive  advantage  to  the  animal.  But  it  is 
obvious  from  the  methods  of  preparation  of  peptone  adopted  by  these 
observers,  that  the  word  "  peptone "  has  not  the  clear  and  definite 
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meaning  usually  attributed  to  it.  The  method  used  in  all  these 
cases  was  tlie  digestion  of  fibrin  by  gastric  juice.  But  the  times 
deemed  sufiicieut  by  each  observer  for  complete  conversion  vary 
■widely :  Pldsz,  two  to  three  weeks ;  Maly,  two  to  three  days  ; 
Adamkiewicz,  two  to  five  hours.  Despite  these  difierences,  the 
conclusions  arrived  at  agree  in  the  main,  viz.,  that  peptone  can 
replace  proteids  as  food,  and  that  animals  so  fed  will  not  only  main- 
tain, but  increase  their  weight. 

After  examining  these  results  more  in  detail,  the  author  remarks 
on  the  importance  of  experimenting  with  a  substance  of  constant 
composition,  and  proceeds  to  describe  his  method  of  preparing  pure 
peptone,  which  depends  on  a  property  described  by  Place  and 
Huizinga,  viz.,  that  in  the  cold  a  solution  of  peptone,  having  an 
acid  reaction,  is  precipitated  by  neutral  salts,  the  precipitate  re- 
dissolving  on  warming. 

Fibrin  from  bullock's  blood  and  egg  albumen  was  used,  and  was 
digested  with  0"2  per  cent,  hydrochloric  acid,  and  pepsin  (either 
commercial  or  prepared  by  extracting  pig's  or  dog's  gasti-ic  mucous 
membrane  in  glycerol)  for  two  to  five  hours  at  40°  C.  The  solution 
was  then  neutralized  until  the  reaction  was  very  feebly  acid,  heated 
to  boiling,  and  filtered  hot.  The  filtrate  after  cooling,  usually  opal- 
escent or  distinctly  cloudy,  was  evaporated  a  little,  made  strongly 
acid  with  acetic  acid,  and  saturated  with  sodium  chloride.  The 
somewhat  abundant  flocculent  precipitate  so  produced  was  filtered 
off",  after  8-12  hours.  The  fluid,  which  filters  readily,  passes  per- 
fectly clear  through  the  paper,  and  the  precipitate  dissolves  very 
readily  in  distilled  water  on  warming,  still  not  without  a  slight 
flocculent  cloudiness,  due  to  traces  of  albumen  left  unprecipitated 
on  boiling  the  feebly  acid  liquid,  but  rendered  insoluble  by  the 
subsequent  precipitation  with  sodium  chloride  and  acetic  acid.  If 
the  precipitate  is  dissolved  in  a  sufiiciency  of  water,  the  fluid,  when 
separated  from  the  albuminoid  precipitate,  is  perfectly  clear ;  if, 
however,  the  distilled  water  be  spared,  with  the  idea  of  avoiding 
a  lai'ge  mass  of  fluid,  the  precipitate  will  return  on  cooling.  The 
solution  is  then  to  be  dialysed,  in  order  to  get  rid  of  the  acetic 
acid  and  sodium  chloride ;  in  one  day  a  precipitate  of  peptone  is 
formed,  which  continually  increases  as  the  dialysis  is  pushed,  and 
which  on  warming,  or  the  addition  of  small  quantities  of  acid,  alkali, 
or  salts,  is  completely  dissolved.  After  three  or  four  days'  dialysis 
the  fluid  is  nearly  free  from  salts,  and  the  precipitate  may  be 
removed  from  the  dialyser,  boiled  in  water,  and  the  resulting 
solution,  which  is  not  quite  clear,   filtered  hot.     The  filtrate  is  a 
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pure  peptone  solution,  and  will  yield  a  heavy  precipitate  on  cool- 
ing. It  is  to  be  concentrated  at  a  gentle  heat,  and  finally  dried  in 
a  vacuum  over  sulphuric  acid.  "When  dry,  peptone  so  prepared  is 
a  pure  white  powder,  and  is  not  hygroscopic.  It  has  the  following 
properties  : — 

Heated  over  a  flame,  it  does  not  melt,  but  forms  strong  tenacious 
bubbles.  The  ash  is  small ;  the  substance  heated  at  105°  gave  0'4 
per  cent,  and  0"47  per  cent.  ash. 

The  powder  is  only  partially  soluble  in  cold  water,  but  dissolves 
completely  on  warming,  separating  again  as  the  solution  cools.  The 
solution  has  a  perfectly  neutral  reaction. 

Addition  of  a  small  quantity  of  sodium  chloride  will  prevent  pre- 
cipitation on  cooling  ;  added  in  excess,  however,  it  causes  a  slight 
turbidity  in  the  cold,  which  disappears  on  warming. 

Very  small  quantities  of  acids  or  alkalies  will  cause  solution  in  the 
cold.  Peptone  is  precipitated  from  the  alkaline  solution  by  sodium 
chloride  in  excess  ;  this  does  not  occur,  however,  if  the  peptone  is 
warmed  in  the  acid  solution,  provided  the  acid  is  not  present  in 
too  small  quantity,  and  has  acted  thoroughly  (this  is  best  effected 
by  warming)  ;  saturation  with  sodium  chloride  to  the  extent  of  4 
per  cent,  gives  a  precipitate  which  completely  disappears  on  heat- 
ing. The  same  takes  place  if  more  salt  is  added.  When  16  per 
cent,  of  salt  has  been  exceeded,  complete  solution  only  occurs  when 
the  peptone  solution  is  somewhat  dilute.  Peptone  is  precipitated 
from  the  feebly  acid  or  alkaline  solution  by  neutralization  ;  if,  how- 
ever, too  much  acid  or  alkali  has  been  used  for  solution,  sufficient 
salt  may  be  formed  to  hinder  precipitation.  Strong  nitric  acid 
gives  a  precipitate  which  vanishes  on  heating,  before  the  yellow 
coloration  appears,  and  returns  on  cooling.  Silver  nitrate  added 
to  a  solution  of  peptone  which  is  cooling,  and  therefore  is  becoming 
cloudy,  increases  the  cloudiness.  The  precipitate  disappears  almost 
entirely  on  cooling ;  a  slight  opalescence,  due  to  sodium  chloride, 
alone  remaining.  The  precipitate  produced  by  silver  nitrate  is 
soluble  in  acetic  acid. 

Absolute  alcohol  precipitates  peptone  in  neutral,  but  not  in  acid 
or  alkaline  solution.  Potassium  ferrocyanide  and  acetic  acid  give 
a  voluminous  precipitate,  soluble  on  heating. 

Basic  lead  acetate,  with  ammonia,  tannic,  and  phosphomolybdic 
acids,  give  precipitates  which  are  not  soluble  on  heating. 

The  precipitate  yielded  by  Millon's  reagent  dissolves  with  a  red 
colour,  if  only  small  quantities  of  the  mercury  solution  are  used. 
More  of  the  reagent  gives  a  red  precipitate,  permanent  on  heating  ; 
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cupric  sulphate,  ferric  acetate,  ferric  sulphate,  lead  acetate,  and 
basic  lead  acetate  do  not  precipitate  the  peptone  solution,  unless 
sodium  chloride  or  potassic  acetate  is  present. 

The  author  then  proceeds  to  say  that  from  these  reactions  no 
albumen  can  be  present.  Peptones  from  fibrin  or  albumen  or  other 
sources  resemble  one  another  in  all  their  chemical  properties.  All 
are  Isevorotatoiy,  but  there  is  some  difference  in  the  degree  of 
rotation, — albumen  peptone  having  the  least,  and  casein  peptone  the 
greatest,  effect  on  polarised  light. 

No  elementary  analysis  was  made  by  the  author.  The  question 
whether  peptone  is  isomeric  with  albumen,  or  differs  from  it  by  one 
or  more  molecules  of  water,  is  then  raised,  and  the  experiments  of 
Huizinga  and  others  on  the  subject  criticised  at  great  length. 
With  the  view  of  showing  that  these  observers  did  not  use  a  pure 
material,  Meissner's  peptones  were  examined  with  results  leading  to 
the  same  conclusion. 

Formation  of  Hypoxanthine  from  Albuminoids.  E.  Drechsel. 
(Ber.  der  deutsch.  chem.  Ges.,  xiii.,  240-242.)  Salomon,  Krause, 
and  Chittenden  are  of  opinion  that  the  hypoxanthine  observed  in 
the  solutions  obtained  from  certain  albuminoids  by  digestion, 
incipient  putrefaction,  or  the  action  of  dilute  acids,  does  not  exist 
as  such  in  the  albuminoids,  but  is  a  decomposition  product.  Thus 
Salomon  could  not  detect  it  by  ammoniacal  silver  nitrate  in  the 
aqueous  extract,  hot  or  cold,  from  well  washed  fibrin  ;  and  Chit- 
tenden did  not  observe  it  in  the  alcoholic  extract,  unless  the 
alcohol  had  been  boiled  with  the  fibrin  for  twelve  hours.  The 
author  does  not  regard  these  experiments  as  conclusive,  for  fibrin, 
as  usually  prepared,  must  necessarily  include  other  blood  constitu- 
ents, which  could  only  be  removed  with  great  difficulty ;  and,  on 
the  other  hand,  Salkowski  has  shown  (Pfbiger's  Arcliiv,  iv.,  94), 
that  the  precipitation  of  hypoxanthine  by  ammoniacal  silver 
nitrate  does  not  take  place  in  mixtures  containing  gelatin.  The 
author  has  been  unable  by  this  reagent  to  detect  purposely  added 
hypoxanthine  in  the  liquid  obtained  by  heating  fibrin  with  water 
in  a  digester.  Again,  there  is  no  proof  that  the  small  quantity  of 
hypoxanthine  detected  by  Chittenden  in  the  acid  liquid  obtained  on 
boiling  eggs  with  dilute  acetic  acid,  and  considered  by  him  to  exist 
as  such  in  the  e^g,  was  not  formed  from  the  albumen  during  coagu- 
lation.    The  origin  of  hypoxanthine  is  therefore  still  uncertain. 

Action  of  Tannin  on  Pepsin,  Albumen  and  Albuminoids.  Dr.  L. 
Lewin.  {New  Remedies,  October,  1880.)  The  well-known  pro- 
perty of  the  tannin  of  nutgalls  to  jirecipitate  dissolved  albumen, 
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albuminoids,  gelatin,  etc.,  is  of  particular  interest  pliarmacologically. 
These  precipitates  are  insoluble  in  -water,  but  soluble  in  moderately 
concentrated  acetic  acid,  also  in  an  excess  of  solution  of  albumen  or 
gelatin  (tbe  resulting  solution  has  a  faintly  acid  reaction),  in  dilate 
lactic  acid,  and  finally  in  carbonated  and  caustic  alkalies.  Tannin 
loses  its  property  of  coagulating  gelatin  and  albumen  after  it  has 
been  mixed  with  an  alkali  to  faint  alkaline  reaction.  Such  an 
alkaline  tannate  ceases  to  act  perceptibly  upon  albumen,  but  still 
possesses  the  peculiar  astringent  taste  characteristic  of  tannin, 
when  put  on  the  tongue. 

Pepsin,  as  well  as  peptone,  in  solution  in  water  behaves  exactly 
like  albumen.  Previous  observers  have  partly  misinterpreted  the 
action  of  tannin  in  the  stomach,  in  presence  of  those  bodies,  because 
they  failed  to  take  account  of  the  simultaneous  presence  of  hydro- 
chloric acid.  For  if  tannin  is  added  to  a  solution  of  pepsin,  a 
precipitate  is  formed  which  only  requires  a  little,  say  0"1  per  cent., 
hydrochloric  acid  to  dissolve  it.  The  same  is  the  case  with  peptone. 
And  if  the  solution  of  these  bodies  has  been  previously  made  acid, 
even  by  so  small  a  quantity  of  hydrochloric  acid  as  is  normally 
present  in  the  stomach,  a  precipitate  is  not  produced  at  all. 

Artificial  digestion  of  fibrin  or  albumen  by  pepsin  and  hydro- 
chloric acid,  in  presence  of  tannin,  usually  takes  place  entirely 
uninfluenced  by  the  latter.  Nor  is  the  tannin  at  all  changed.  If 
it  were,  it  would  split  up  into  gallic  acid  and  sugar,  but  experiment 
proved  that  the  quantity  of  sugar  present  after  digestion  was  the 
same  as  was  contained  in  the  original  sample  of  tannin  employed. 
(Commercial  tannin  is  hardly  ever  entirely  free  from  sugar.) 

The  conclusions  of  the  author  are:  that  the  artificial  digestion  of 
albumen  remains  unaflfected  by  the  presence  of  tannin ;  that  the 
latter  does  not  prevent  the  formation  of  peptone,  and  does  not  pre- 
cipitate the  pepsin ;  and  that  these  facts  are  to  be  ascribed  to  the 
presence  of  free  hydrochloric  acid. 

Bromo-Derivatives  of  Albinuinoids.  W.  Knop.  {Bled.  Centr. 
885.)  By  the  action  of  bromine  water  in  the  cold  on  albumen,  the 
author  has  obtained  three  compounds  containing  3,  4,  and  6  atoms 
of  bromine  in  the  place  of  the  same  number  of  hydrogen  atoms 
respectively. 

Formation  of  Sugar  in  the  Liver.  J.  Seegen  and  F.  Kratsch- 
mer.  (Pflugers  Archiv,  xxii.,  214-239.)  This  paper  contains  an 
account  of  a  series  of  experiments  on  dogs  and  rabbits.  The  results 
of  which  are  summarised  as  follows  : — 

(1)  In  all  the  animals  experimented  on,  the  liver,  when   taken 
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out  with  all  possible  speed,  was  always  found  to  contain  from  0'5 
to  0'6  per  cent,  of  sugar. 

(2)  The  liver-sugar  is  not  entirely  derived  from  glycogen,  but 
has  some  other  source. 

(3)  That  not  only  the  liver-sugar,  but  any  carbohydrate  which 
by  heating  with  acids  can  be  converted  into  sugar  (glycogen  or 
dextrin),  can  be  formed  afresh  in  the  dead  liver. 

(4)  The  liver  glycogen  experiences  a  considerable  diminution 
about  forty-eight  hours  after  death. 

(5)  An  energetic  transformation  of  glycogen,  immediately  after 
death,  occurs  only  in  rabbits. 

Sugar  of  Milk.  M.  Schmoger.  (Ber.  der  deutsch.  cliem.  Ges., 
xiii.,  1915.)  When  a  solution  of  sugar  of  milk  is  evaporated  at 
100°  C,  and  the  residue  thoroughly  dried  at  that  temperature,  the 
latter  proves  on  analysis  to  be  anhydrous  milk  sugar,  and  not,  as  is 
generally  supposed,  a  combination  with  one  molecule  of  water. 
The  author  also  calls  attention  to  the  bearing  of  this  fact  on  the 
interpretation  of  results  in  milk  analyses. 

Anhydrous  Sugar  of  Milk.  E.  O.Erdmann.  (Ber.  der  deidsch. 
Chem.  Ges.,  xiii.,  2184.)  Anhydrous  milk  sugar  can  exist  in  three 
different  states,  two  of  which  are  solid  and  crystalline,  and  one 
liquid.  One  of  the  solid  modifications  is  obtained  by  rapidly 
boiling  an  ordinary  solution  of  sugar  of  milk  in  a  metal  vessel ; 
the  solution  after  some  time  solidifies  to  a  porous  mass  consisting 
of  small  anhydrous  crystals,  which  have  a  low  rotatory  power 
which  slowly  increases,  and  are  very  soluble  in  water.  The  second 
solid  modification  is  obtained  by  dehydi'ating  ordinary  sugar  of 
milk  at  130°  C.  It  is  much  less  soluble  in  water  than  the  previous 
one,  and  possesses  a  high  rotatory  power  which,  however,  gi'adually 
diminishes.  The  liquid  modification  is  produced  by  the  gradual 
transformation  of  the  solutions  of  the  two  preceding  forms  on 
keeping.  It  is  not  liable  to  change  in  the  dissolved  state  ;  but  on 
attempting  to  crystallize  it  from  the  solution  it  passes  into  the 
ordinary  hydrated  sugar  of  milk,  while  on  boiling  it  is  converted 
into  the  solid  form  first  mentioned. 

Identity  of  Arabinose  and  Lactose.  H.  Kiliani.  (Ber.  der 
deidsch.  chem.  Ges.,  xiii.,  2,304.)  Arabinose,  the  crystalline  sugar 
obtained  by  Scheibler  by  the  action  of  dilute  sulphuric  acid  on 
gum  arable,  is  shown  by  the  author  to  be  identical  with  lactose,  as 
it  agrees  with  the  latter  in  its  rotatory  power  and  in  the  nature 
of  its  decomposition  products. 

Preparation  of   Pure  Levulose.     C.  H.  Girard.     (Bull,  de  la 
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Soc.  Chim.,  xxxiii.,  146.)  A  solation  of  cane  sugar  is  acidified 
■with  hydrocliloric  acid,  and  heated  to  G0°  0.  until  it  contains  about 
12  per  cent,  of  inverted  sugar.  It  is  then  cooled  to  -5°  C,  mixed 
with  slaked  lime,  the  solidified  mixture  pressed,  the  pressed  mass 
mixed  "with  water  and  again  pressed ;  and  this  process  repeated 
until  the  pi-ess  liquors  cease  to  be  dextro-rotatory.  The  lime  is 
now  removed  by  means  of  oxalic  acid,  and  the  resulting  solution 
of  levulose  cooled  by  means  of  a  freezing  mixture  to  below  0°  C. 
After  separating  the  concentrated  levulose  solution  from  the  ice 
crystals,  it  is  dried  in  vacuo. 

Solubility  of  Cane  Sugar  in  Water.  H.  Courtonne.  (Arm.de 
Chim.  et  cle  Phijs.  [5],  xii.,  569.)  The  author  has  recently  deter- 
mined the  solubility  of  cane  sugar  in  water,  both  at  12"5°  and  45^  C, 
and  obtained  the  following  results  : — 

100  grams  of  water  at  12-5°  C.  dissolve  198-64;7  grams  of  sugar. 
100        „        „        „    45°    C.       „        2i5-0 

A  solution  saturated  at  12"5°,  therefore,  contains  66'5  per  cent.,  and 
one  saturated  at  45°  C,  71  per  cent,  of  sugar. 

Behaviour  of  Cane  Sugar  towards  Silver  Oxide.  E.  Salkowski. 
(Zeitschr.  far  anahjt.  Ckein.,  1880,  485.)  Cane  sugar  does  not 
reduce  solution  of  ammonio-nitrate  of  silver  when  heated  with  the 
latter,  except  in  the  presence  of  caustic  soda  or  potash.  As  no 
inversion  of  the  sugar  takes  i^Iace  under  the  influence  of  the 
alkali,  the  author  attributes  the  reducing  action  to  decomposition 
products  of  the  sugar  formed  by  the  action  of  the  alkali.  He 
intends  to  investigate  these  decomposition  products. 

Mannite  and  the  glucosides  show  the  same  behaviour  as  cane 
sugar. 

Action  of  Bromine  on  Cane  Sugar.  E.  Reichardt.  (Bied. 
Centr.,  1880,  559.)  When  bromine  acts  upon  cane  sugar,  the  latter 
splits  up  into  gluconic  acid,  glucose,  and  gum. 

Determination  of  Crystallizable  Sugar  in  the  Presence  of  Dextrin 
and  Glucosides.  H.  Pellet.  (Gomptes  Bendus,  xci.,  308.)  The 
author  states  that  acetic  acid,  if  used  in  sufficient  quantity,  converts 
crystallizable  sugar  completely,  though  slowly,  into  inverted  sugar, 
while  it  is  without  action  on  dextrin  or  glucosides. 

The  Alleged  Synthesis  of  Glucose.  L.  Valente.  (Gazz.  CJiim. 
Ital.,  X.,  540.)  S.  Zinno  claims  to  have  produced  glucose  by 
treating  an  aqueous  solution  of  glycerin  with  potassium  perman- 
ganate, precipitating  the  potash  with  tartaric  acid,  removing  the 
excess  of  the  latter  with  powdered  marble,  and  evaporating.     The 
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author  has  repeated  Zinno's  experiments,  and  finds  that  there  is  no 
glucose  formed  in  this  reaction.  The  observed  action  of  the  product 
on  polarized  light  is  found  by  him  to  be  due,  not  to  glucose,  but  to 
the  small  quantity  of  calcium  tartrate  which  remains  dissolved. 

Conversion  of  Glucose  into  Dextrin,  F.  Mus cuius  and  A, 
Meyer.  (Bull,  de  la  Soc.  Chim.  [2],  368;  and  Journ.  Ckem.  Soc, 
1881,  570.)  On  adding  to  20  grams  of  glucose  30  grams  of 
sulphuric  acid,  stirring  the  mixture  constantly,  heating  to  G0°  C. 
until  it  becomes  brown,  and  throwing  it  into  800  grams  of  absolute 
alcohol,  there  is  formed,  in  about  a  week,  a  thick  precipitate, 
consisting  of  a  white  hygroscopic  powder  of  the  composition 
Cjg  Hgg  0^4,  Cg  Hg  0.  On  boiling  with  water,  the  alcohol  is  elimin- 
ated and  water  substituted.  A  yellow  amorphous  mass  is  thus 
obtained,  having  all  the  properties  of  dextrin.  The  formation  of 
the  latter  is  explained  by  the  following  equation : — 
CisHggOi, +  H30-  'S(C,-R,,0,). 

Occurrence  ofVanillin  in  Raw  Sugars.  E.  0.  v.  Lippmann. 
(Ber.  der  de^ttsch.  chem.  Ges.,  xiii.,  662.)  The  author  confirms  an 
observation  recently  made  by  Scheibler  (Hid.,  335),  that  certain 
kinds  of  raw  sugar  contain  minute  quantities  of  vanillin. 

Commercial  Glucose.  Dr.  Nessler.  (¥rom  Pharmaceut.  Zeihtng.) 
When  commercial  glucose  is  fermented  by  means  of  yeast,  there 
always  remains,  after  the  expulsion  by  heat  of  the  alcohol  from  the 
filtered  product,  an  unfermented  portion,  which  in  some  instances 
amounts  to  as  much  as  25  per  cent.  This  portion  has  a  bitter  taste 
and  turns  the  plane  of  polarization  to  the  right.  The  author 
mentions  two  cases  in  which  the  internal  administration  of  this 
unfermentable  body  was  followed  by  severe  headache,  cold  per- 
spiration, and  other  unpleasant  symptoms.  The  question  whether 
the  substance  pre-exists  in  commercial  glucose,  or  whether  it  is 
formed  during  the  fermentation  is  left  unascertained. 

New  Formula  for  Fehling's  Solution.  M.  Schreiter.  (Pharm. 
and  Ghem.,  1880,  436.)  As  Fehling's  solution,  made  according  to 
the  well-known  formula,  is  so  liable  to  decomposition,  the  author 
suggests  the  following  as  yielding  a  much  more  permanent  pre- 
paration : — 

Salicylate  of  Soda 20  grains. 

Sulphate  of  Copper        .        .        .        .      20      „ 

Caustic  Soda 100      ,, 

Distilled  Water 400      „ 

After  filtration  a  clear  blue  liquid  is  obtained,  which  keeps  well, 
and  is  as  delicate  a  test  for  sugar  as  the  ordinary  Fehling's  solution. 
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Inulin.  n.  Kiliani.  {Journ.  Ghem.  Soc,  1881,  243.)  The 
author  alludes  to  the  discordant  results  of  former  researches  on 
inulin,  and  to  the  necessity  of  a  fresh  study  of  its  properties  and 
chemical  relations.  In  order  to  pi'epare  it,  roots  of  the  Dahlia 
variabilis  and  Inula  helenium  were  boiled  with  water  in  the  pre- 
sence of  sodium  carbonate.  The  liquid  obtained  was  cooled  by 
a  freezing  mixture,  and  the  separated  precipitate  was  dissolved  in 
hot  water,  filtered,  and  again  exposed  to  a  freezing  mixture.  After 
repeating  this  process  three  or  four  times,  the  inulin  is  obtained 
perfectly  white,  and  is  subsequently  pui'ified  from  levulose  by 
absolute  alcohol,  and  finally  dried  over  sulphuric  acid. 

Inulin  obtained  in  this  way  is  a  white  powder  resembling  starch ; 
by  slow  evaporation  of  an  aqueous  solution  it  forms  "crystal 
spheres,"  as  observed  by  Sachs  and  Prantl  (Jahresb.,  1870,  849). 
It  is  insoluble  in  absolute  alcohol,  sparingly  soluble  in  dilute  alcohol 
and  cold  water,  but  very  soluble  in  hot  water.  The  author  has 
confirmed  the  formation  of  a  gum-like  and  horny  modification  of 
inulin ;  the  latter  the  author  considers  to  be  a  highly  hydrated 
inulin,  which  is  converted  into  solid  lumps  of  inulin  in  the  same 
way  that  ferric  hydrate  and  silicic  acid  are  converted  into  their 
corresponding  anhydrous  oxides.  Its  sp.  gr.  is  1'3491,  and  its 
optical  rotatory  power,  as  determined  with  a  Wild's  polaristro- 
bometer,  [a]'*  =  34"6  to  36"4,  gives  results  agreeing  with  those  of 
Lescceur  and  Morelle  {Journ.  Ghem.  Soc,  1878,  970).  The  author 
assigns  to  inulin  the  composition  C3g  Hgg  03^  {—  6Gq  H^q  O5  +  H3  0). 
He  has  also  confirmed  the  observations  of  others  that  inulin,  when 
heated  with  water  in  sealed  tubes  at  100°,  is  converted  into  a  sugar 
which  resembles  levulose  in  chemical  and  physical  properties. 
When  oxidized  with  dilute  nitric  acid,  inulin  yields  formic,  oxalic, 
racemic,  glycollic,  and  probably  glyoxylic  acids.  The  author  find.s 
that  glycollic  and  saccharic  acids  alone  are  formed  when  dextrin 
is  oxidized  with  dilate  nitric  acid. 

Inulin  is  slowly  oxidized  by  long  contact  with  bromine  in  sealed 
tubes,  with  formation  of  bromoform  and  carbonic  and  oxalic  acids  ; 
the  hydrobromic  acid  formed  in  the  reaction  converts  the  unchanged 
inulin  into  levulin.  This  latter,  by  the  further  action  of  bromine, 
gives  the  same  products  as  inulin.  By  heating  the  brominated 
liquid  with  silver  oxide,  some  of  the  unchanged  levulose  is  con- 
verted into  glycollic  acid.  As  this  acid  is  formed  by  the  direct 
action  of  bromine  and  silver  oxide,  it  is  possible  that  the  inulin  is 
converted  by  the  bromine  into  levulose,  which  is  then  oxidized  by 
the  silver  oxide  into  glycollic  acid.      For  comparison  the  author 
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has  studied  the  action  of  bromine  and  silver  oxide  on  dextrose, 
and  finds  that  no  oxalic,  but  only  gluconic  acid  is  formed,  according 
to  the  equation  Cg  H^o  Og  +  0  =  Cg  H^^  O7.  Glycollic  acid  is  formed 
as  a  secondary  product  of  the  action  of  silver  oxide  on  the  gluconic 
acid.  By  distillation  of  inulin  with  hydriodic  acid,  a  small  quantity 
of  an  oil  containing  iodine  is  obtained,  but  its  constitution  could 
not  be  ascertained,  as  it  readily  decomposed.  By  the  action  of 
nascent  hydrogen  on  inulin  (sodium  amalgam  and  water)  neither 
mannitol  nor  mannitan  is  formed.  Pure  inulin  reduces  ammoniacal 
silver  solution  and  gold,  chloride,  but  not  Fehling's  solution  nor 
gold  or  platinic  chloride. 

When  inulin  is  heated  with  baryta  water  it  is  partly  converted 
into  lactic  acid.  By  inversion,  inulin  is  not  converted  at  ordinary 
temperatures  nor  at  40°  C.  into  levulose  (Barth,  Ber.  [11],  474; 
1878,  591).  It  appears  from  these  properties  that  inulin  stands  in 
near  chemical  relation  to  levulose,  and  is  probably  its  anhydride. 
This  is  shown  by  the  readiness  with  which  it  takes  up  water  in 
many  reactions,  being  converted  into  levulose.  It,  however,  differs 
from  levulose  by  not  reducing  Fehling's  solution,  and  not  under- 
going fermentation  with  yeast,  and  not  forming  an  additive  com- 
pound with  hydrogen.  Levulose,  the  hydrate  of  inulin,  differs 
from  dextrose  in  its  oxidation  products  with  nitric  acid  and  bromine 
water  ;  the  former  gives  glycollic  and  oxalic,  the  latter  gluconic 
acid.  This  difference  may  be  simply  explained  by  supposing  dex- 
trose to  be  the  aldehyde,  whilst  levulose  is  the  ketone  of  man- 
nitol. 

Preparation  of  GlycoUic  Acid  from  Sugar.  H.  Kiliani.  (Liehig's 
Annalen,  ccv.,  191.)  Dextrose,  levulose,  and  starch  sugar,  when 
oxidized  by  silver  oxide,  yield  glycollic,  oxalic,  and  carbonic  acids. 
The  greatest  yield  of  glycollic  acid  is  obtained  at  ordinary  tem- 
peratures, and  the  least  proportion  at  100°  C. 

Gelose.  H.  Morin.  {Journ.  Cliem.  Soc,  1881,  403.)  This 
substance,  which  is  remarkable  for  forming  a  jelly  with  500 
times  its  weight  of  water,  was  first  studied  by  Payen  (^Gomptes 
Bendus,  1859,  521).  It  has  since  been  introduced  into  commerce 
in  considerable  quantities,  under  the  name  of  China  moss  (»iottsse 
de  Chine),  and  Ta-6 ;  it  is  used  in  making  jeUies,  and  for  the 
preparation  of  certain  stuffs. 

It  is  oxidized  by  dilute  nitric  acid,  with  formation  of  mucic  and 
oxalic  acids.  Dilute  mineral  acids,  also  acetic  and  oxalic  acids, 
deprive  it  of  its  property  of  gelatinizing ;  water  heated  until  at  a 
pressure  of  5-6  atmospheres  has  a  similar  effect. 


CHEMISTRY.  121 

The  air-dried  substance  loses  22'85  per  cent,  of  -water  at  100^ 
and  leaves  3"88  per  cent,  of  ash  when  burnt, 

A  10  per  cent,  aqueous  solution  has  a  Isevogyratory  power  for  a 
yellow  light  of  -4°  15'  ;  by  the  continued  action  of  acidulated  water 
this  is  converted  into  a  nearly  equal  dextrorotatory  power.  This 
dextrogyrate  solution  reduces  cupropotassic  solution,  and  also 
mercuric  chloride  and  auric  chloride. 

Alcohol  precipitates  the  IjBvogyrate  solution,  but  the  precipitate 
contains  a  larger  proportion  of  ash  than  the  original  substance. 

All  these  properties  seem  to  ally  gelose  "with  the  gums. 

Gelose.  M.  Porumbaru.  (Go7nptes  Bendus,  xc,  1081.)  The 
formula  of  pure  gelose  is  Cg  H;^q  O5,  analogous  to  the  formulas  of 
lichenin,  inulin,  and  tunisin. 

The  action  of  water  on  gelose  at  temperatures  from  100-150° 
gives  rise  first  to  one  or  more  products  reducing  cupropotassic 
solution,  and  having  a  Isevorotatory  action,  and  finally  to  a  brown 
ulmic  substance.  The  l^vorotatory  substance  has  the  formula 
Cg  H12  Oe  +  Ho  0. 

A  one  per  cent,  solution  of  sulphuric  acid  at  100°  gives  rise  to 
another  substance  reducing  cupropotassic  solution,  and  crystallizing 
from  alcohol  in  long  needles.  These  results  differ  in  several  par- 
ticulars from  those  obtained  by  Morin  (see  preceding  abstract). 

Volumetric  Estimation  of  Glycerin.  Dr.  J.  Muter.  (Analyst, 
1881,  41.)  The  process  recommended  in  this  paper  is  based  on 
the  power  of  glycerin  to  arrest  the  precipitation  of  cupric  hydrate 
by  alkalies.     The  inochis  operandi  is  as  follows  : — 

Take  one  gram  of  absolute  glycerin,  and  wash  it  into  a  long 
stoppered  graduated  tube,  having  a  stopcock  at  50  c.c.  from  the 
bottom.  Now  add  50  c.c.  of  a  strong  solution  of  potassium  hydrate 
(1  in  2),  and  then  a  weak  solution  of  cupric  sulphate  very  gradually 
and  with  constant  shaking,  until  a  fair  amount  of  cupric  hydrate 
is  produced  which  remains  undissolved.  Make  the  whole  up  to 
a  given  bulk,  and  then  close  the  tube  and  set  it  aside  to  settle. 
When  perfectly  clear,  run  off  from  the  tap  into  a  beaker  a  given 
volume  of  the  deep  blue  liquid,  and  add  to  it  the  slightest  possible 
excess  of  nitric  acid  ;  then  pour  in  a  definite  excess  of  ammonium 
hydrate,  bring  the  beaker  under  the  burette  charged  with  volumetric 
solution  of  potassium  cyanide,  and  run  in  till  decolourized.  The 
number  of  c.c.  of  potassium  cyanide  used,  after  calculating  to  the 
whole  bulk  originally  in  the  tube,  represents  one  gram  of  glycerin. 
The  result  has,  however,  to  be  corrected  by  going  through  the  blank 
experiment   with   the   same   amounts   of   everything,   hut    without 
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glycerin,  and  deducting  the  c.c.  of  cyanide  taken  from  that  before 
found :  this  is  necessary,  because  cupric  hydrate  is  not  quite  in- 
soluble in  the  strong  alkali  used,  but  once  made  and  deducted,  the 
difference  gives  the  true  value  in  glycerin  of  the  cyanide  solution, 
and  that  once  standardized,  any  number  of  samples  can  be  quickly 
analysed.  The  author  uses  absolutely  pure  potassium  cyanide, 
made  from  hydrocyanic  acid. 

So  far  the  author  has  only  applied  his  process  to  pure  solutions 
of  glycerin  ;  but  he  intends  to  extend  it  to  the  estimation  of  glycerin 
in  other  substances,  and,  for  this  purpose,  is  engaged  in  the  investi- 
gation of  the  methods  for  its  isolation. 

The  Manufacture  of  Glycerin.  (From  Ghem.  News,  June  24th, 
1881.)  In  view  of  the  present  position  of  the  article  and  the 
prospect  of  a  continuance  of  high  prices  for  a  considerable  time 
to  come,  the  attention  of  soapmakers  is  now  being  turned  to  the 
utilization  of  their  waste  "  leys,"  and  various  new  processes  for 
recovering  the  glycerin  contained  in  these  liquors  have  lately  been 
tried  with  more  or  less  successful  results.  Apart  from  minor  im- 
purities, waste  soap  "  leys  "  are  generally  found  to  contain  glycerin, 
carbonate  of  soda  or  caustic  soda,  chloride  of  sodium,  gelatin,  and 
albumen.  One  of  the  processes  for  recovering  the  glycerin  which 
promises  to  be  the  most  economical  and  the  most  successful,  begins 
with  concentrating  the  liquor  until  the  salts  contained  therein  begin 
to  crystallize.  The  liquid  is  then  cooled  and  filtered,  to  rid  it  of 
gelatin  and  albumen.  It  is  afterwards  made  to  absorb  carbonic 
acid,  which  precipitates  bicarbonate  of  soda,  and  this  is  separated 
from  the  liquor  in  the  usual  way.  After  undergoing  this  process 
the  liquor  is  then  made  to  absorb  gaseous  hydrochloric  acid  until 
■what  remains  of  carbonate  of  soda  has  been  converted  into  chloride,, 
and  further,  until  all,  or  almost  all,  the  chloride  of  sodium  has  been 
precipitated  and  separated  from  the  liquor  in  the  usual  manner. 
Arrived  at  this  stage,  the  liquor  contains  water,  glycerin,  and 
hydrochloric  acid.  The  acid  is  then  evaporated  entirely  and  ab- 
sorbed in  water  for  using  afresh.  The  dilute  glycerin  remaining 
can  be  purified  by  filtering  it  through  animal  charcoal  or  by  con- 
centrating and  distilling. 

Estimation  of  Glycerin  in  Beer.  F.  Clausnizer.  (ZeitscJir.  filr 
Anahjt.  Chem.,  1881,  58-82.)  The]  author  proposes  the  following 
mode  of  estimating  glycerin  in  beer  as  the  most  trustworthy : 
50  c.c.  are  evaporated  in  a  dish  with  a  glass  rod  previously  tared ; 
when  the  carbonic  anhydride  has  escaped,  about  3  grams  of  slaked 
lime   are   added,  and  the  whole  is  evaporated  to  a  syrup,  about 
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10  grams  of  coarsely  powdered  marble  are  then  stirred  in,  and  the 
stirring  occasionally  repeated  during  the  drying,  until  hard  lumps 
remain.  The  dish  is  then  re-weighed,  its  contents  are  rubbed  to 
powder,  and  an  aliquot  part  (|-|)  subjected  in  the  extracting 
apparatus  for  four  to  six  hours  to  the  action  of  20  c.c.  of  80-90  per 
cent,  alcohol ;  the  alcoholic  extract  is  mixed  with  25  c.c.  of  dry 
ether,  and  after  standing  an  hour  it  is  filtered  into  a  small  weighed 
flask,  and  the  filtrate  and  precipitate  are  washed  with  alcohol-ether 
(2  :  3).  The  flask  is  placed  in  an  oblique  position  on  a  gently 
heated  water-bath,  until  the  ether  and  alcohol  are  evaporated,  and 
the  residue  is  then  dried  in  a  lightly- covered  flask  at  100-110^  until 
not  more  than  2  mgrms.  are  lost  in  two  hours  ;  the  drying  occupies 
from  two  to  six  hours.  If  the  ash  is  to  be  estimated,  the  glycerin 
is  rinsed  with  water  into  a  platinum  dish,  dried,  and  incinerated  ; 
the  ash  need  rarely  be  estimated. 

The  quantity  of  glycerin  (free  from  ash)  usually  found  by  the 
author  in  100°  c.c.  of  genuine  beer  ranged  from  0-20  to  0-26  gram. 

Detection  of  Picric  Acid  in  Beer.  Dr.  H.  Fleck.  (Gorrespon- 
denzhl.  des  Ver.  Anal.  Ghem.,  1880,  No.  11.)  Half  a  litre  of  the 
beer  is  evaporated  to  a  syrup,  the  residue  mixed  with  ten  times  its 
volume  of  absolute  alcohol,  filtering,  evaporating  the  filtrate  to  dry- 
ness, boiling  the  residue  repeatedly  with  water,  evaporating  the 
united  aqueous  solutions,  and  extracting  the  residue  with  ether. 
On  allowing  the  ether  to  evaporate,  the  picric  acid  is  obtained  in  an 
almost  pure  condition. 

Estimation  of  the  Fat  in  Milk.  Dr.  F.  Soxhlet.  (Ghem. 
Neivs,  xliii.,  101.)  The  author  describes  a  new  method,  which  con- 
sists in  the  shaking  of  a  definite  quantity  of  the  milk  with  ether 
and  a  little  caustic  alkali,  and  inferring  the  proportion  of  fat  from 
the  specific  gravity  of  the  ethereal  fat  solution  as  determined  by 
a  good  hydrometer.  Tables  are  given  showing  the  amount  of  fat 
in  weight  per  cent.,  corresponding  to  the  specific  gravity  of  the 
ethereal  solution  at  17"5^C. 

A  New  Mode  of  Testing  Coffee.  F.  M.  Rimmington.  (Pharm. 
Journ.,  3rd  series,  xi.,  529.)  Chicory  and  dandehon  are  readily 
deprived  of  their  colour  by  a  weak  solution  of  chlorinated  lime, 
while  this  agent  has  very  Httle  action  on  cotFee.  The  coSee  to  be 
tested  should  be  gently  boiled  a  short  time  in  water  with  a  little 
carbonate  of  soda,  so  as  to  remove  extractive  matter  as  much  as 
possible  ;  after  subsidence  the  liquor  should  be  poured  ofi",  and  the 
residue  washed  with  distilled  water.  When  this  has  been  suf- 
ficiently done,  a  weak  solution  of  chlorinated  lime  is  added  and 
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allowed  to  remain,  witli  occasional  stirring,  until  decoloration  has 
taken  place,  wliicli  will  be  probably  in  two  or  three  hours.  The 
coffee  will  then  form  a  dark  stratum  at  the  bottom  of  the  glass,  and 
the  chicory  a  light  and  almost  white  stratum  floating  above  it,  and 
showing  a  clear  and  sharp  line  of  separation. 

The  chicory  after  this  operation  is  in  the  very  best  condition  for 
microscopical  examination,  and  it  is  not  difficult  to  discriminate 
between  chicory,  dandelion,  or  other  substances.  Although,  the 
lower  stratum  may  be  dai'k,  and  have  all  the  appearance  of  coffee, 
other  substances  may  be  present  and  should  be  sought  for.  The 
author  has  recently  met  with  a  substance  entirely  new  to  him  as  a 
coffee  substitute,  that  is  not  affected  by  this  treatment. 

Detection  of  Ergot  in  Flour.  (Jown.  de  Phami.  et  de  Chim., 
Oct.,  1880,  and  Chem.  Neivs,  xliii.,  117.)  The  suspected  sample  is 
treated  with  cold  ether  or  boiling  alcohol  to  dissolve  the  greater 
part  of  the  colouring  matters  of  the  flour.  The  residue  is  then 
extracted  with  ether,  mixed  with  a  small  quantity  of  sulphuric 
acid,  and  the  extract  examined  with  the  spectroscope.  The  ethereal 
extract  of  ergot,  if  concentrated,  absorbs  all  the  refrangible  portion 
of  the  spectrum  beyond  D  ;  if  the  solution  is  diluted  the  spectrum 
is  enlarged,  and  there  appear  three  absorption  bands :  the  first 
between  D  and  E,  wave-length,  538 ;  the  second  between  E  and  E, 
wave-length,  499 ;  and  the  third  between  F  and  G,  wave-length, 
467.  Hoffmann  agitates  the  acid  ethereal  extract  with  a  little 
solution  of  sodium  bicarbonate,  which  seizes  the  colouring-matter 
of  the  ergot  and  takes  a  fine  violet  colour,  whilst  the  colouring- 
matters  of  the  flour  remain  in  the  ether. 

Colouring  Matter  of  Grapes  and  Bilberries,  and  the  Artificial 
Colouring  of  Red  Wines.  A.  Andree.  (ArcMv  der  Pharm.  [3], 
xvi.,  90.)  Red  wines  are  supposed  to  be  frequently  artificially 
coloured  with  fermented  bilberry  juice,  and  various  methods  have 
been  suggested  for  detecting  this  sophistication.  The  author's 
investigation,  however,  tends  to  show  that  the  colouring  matter  of 
the  bilberry  is  identical  with  the  natural  colouring  matter  of  red 
wines,  as  the  two  completely  agree  in  their  properties  and  reactions. 

Detection  of  Rosaniline  in  Wines.  V.  Wart  ha.  (Ber.  der 
deutscli.  chem.  Ges.,  xiii.,  657-662.  From  Journ.  Chem.  Soc.)  In 
order  to  detect  the  presence  of  rosaniline  compounds  in  red  wine, 
the  three  following  tests  are  recommended  : — 

1.  20  c.c.  of  the  wine  are  mixed  with  an  excess  of  magne- 
sium oxide  in  a  test-tube,  and  then  a  mixture  of  equal  parts  of 
colourless  amyl  alcohol  and  ether,  gradually  added  with  frequent 
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shaking.  On  standing,  the  supernatant  liquid  becomes  rose- 
coloured,  even  if  the  wine  contains  only  one  mgrm.  of  rosaniline 
per  litre.  With  strongly  coloured  southern  wines  containing  only 
a  small  quantity  of  rosaniline,  the  colour  is  sometimes  yellowish  or 
a  light  brown. 

2.  20  c.c.  of  the  wine  are  shaken  with  10  c.c.  of  lead  acetate 
solution  (officinal  strength),  and  filtered  into  a  dry  test-tube.  If  a 
moderate  quantity  of  rosaniline  be  present,  the  filtrate  is  rose- 
coloured  ;  whereas  if  there  is  only  a  small  quantity  of  aniline  violet, 
the  liquid  is  either  colourless  or  only  slightly  yellow.  In  either 
case  1  c.c.  of  the  above  mixture  of  amyl  alcohol  and  ether  is  added, 
the  liquid  shaken,  and  allowed  to  stand  ;  the  upper  layer  of  liquid 
then  becomes  rose-coloured  if  rosaniline  be  present. 

3.  Evaporation  is  unnecessary  if  tests  (1)  and  (2)  have  indicated 
the  presence  of  a  considerable  quantity  of  the  dye.  If,  however, 
this  is  not  the  case,  150-200  c.c.  of  the  wine  are  quickly  evaporated 
over  a  naked  flame  to  one-fourth  of  their  original  bulk,  and  the  hot 
liquid  poured  into  a  stoppered  glass  cylinder  (previously  cleansed 
wdth  strong  nitric  acid  and  water),  and  excess  of  ammonia  added, 
and  the  liquid  carefully  shaken  with  30-40  c.c.  of  pure  ether.  The 
ethereal  solution  is  then  passed  through  a  dry  filter  into  a  porcelain 
basin  containing  one  or  two  "threads  (3-4  cm.  long)  of  Berlin  wool 
previously  washed  and  dried ;  the  ether  is  allowed  to  evaporate 
spontaneously  in  a  warm  place,  when  the  wool  becomes  rose- 
coloured  if  rosaniline  be  present.  This  is  further  confirmed  by 
dividing  one  of  the  threads  into  two  parts,  one  of  which  is  moistened 
with  strong  hydrochloric  acid,  and  the  other  with  strong  ammonia, 
when  the  colour  must  be  replaced  in  both  cases  by  yellow  if  rosani- 
line, and  by  green,  if  aniline  violet  be  present.  By  this  means  "01 
mgrm.  of  rosaniline  can  be  detected  in  1  litre  of  wine. 

The  Recognition  of  Blood  Stains.  D.  Yitali.  (Gazz.  CMm. 
Ital,  X.,  213-225,  and  261-264.  From  Joum.  Chem.  Soc.)  The 
author  points  out  that  the  blue  colour  produced  when  a  mixture  of 
turpentine  and  alcoholic  solution  of  guaiacum  is  agitated  with 
blood,  is  an  efiect  of  oxidation,  and  may  readily  be  produced  by 
many  other  substances,  especially  if  copper  or  iron  salts  are  present. 
It  is  necessary,  therefore,  to  use  this  test  with  great  caution  :  the 
suspected  fluids  should  first  be  agitated  with  a  small  quantity  of 
tincture  of  guaiacum  and  allowed  to  stand  some  hours,  when  it  will 
remain  colourless  if  no  substance  is  present  capable  by  itself  of 
colouring  the  guaiacum.  If,  however,  blood  is  present,  a  blue 
colour  will  be  produced  on  adding  turpentine  to  the  mixture  and 
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agitating.  If  the  stains  have  dried,  they  should  be  dissolved  off 
with  a  little  dilute  solution  of  potash  free  from  nitrites,  and  the 
liquid  neutralized  with  acetic  acid  previous  to  adding  the  tincture 
of  gaaiacum.  The  author  has  observed  that  the  guaiacum  when 
precipitated  from  its  alcoholic  solution  bj  water  in  presence  of 
hcemoglobin,  carries  down  the  whole  of  the  latter,  so  that  the  test 
becomes  one  of  extreme  delicacy,  the  reaction  being  quite  distinct 
with  a  solution  containing  one  part  of  dried  blood  in  one  hundred 
millions,  especially  if  it  is  gently  heated.  The  precipitated  resin, 
however,  is  in  so  fine  a  state  of  division  that  it  is  very  difficult  to 
collect  it,  and  it  is  better  to  agitate  with  ether  or  amylic  alcohol. 
With  the  former,  the  blue  colour  is  produced  at  once  in  the  cold, 
without  the  addition  of  turpentine ;  with  the  latter,  heat  must  be 
applied.  It  was  found  that  the  colour  reaction  was  obtained  even 
with  dilute  blood  which  had  been  allowed  to  stand  two  months  in 
an  open  vessel  and  had  become  putrid. 

Chlorophyll.  M.  Pringshein.  {Gomptes  Bendus,  xc,  161-165.) 
By  exposing  a  portion  of  vegetable  tissue  under  the  microscope  to 
bright  sunlight  concentrated  by  means  of  a  large  lens,  the  author 
has  been  able  to  follow  by  direct  observation  the  effects  of  light  on 
chlorophyll,  and  on  the  protoplasmic  contents  of  the  living  cell. 
In  this  manner  he  has  proved  the  existence  in  chlorophyll  of  a 
colourless,  crystallizable,  oleaginous  substance,  hitherto  unknown, 
which  appears  to  have  a  direct  relation  with  the  assimilation  of 
carbon  by  the  green  parts  of  plants.  This  substance,  named 
Injpoclilorin,  has  not  been  isolated  in  a  pure  condition,  but  it  has 
been  shown  to  be  the  only  carbon  compound,  in  phanerogams  at 
least,  which  cannot  be  formed  without  the  aid  of  light. 

Researches  on  chlorophyll  itself  have  fairly  proved  that  this  pig- 
ment is  not  decomposed  in  the  act  of  carbon  assimilation,  and  that 
it  cannot  be  considered  as  the  mother-substance  of  all  or  any  of  the 
carbon  compounds  found  in  plants. 

It  is  true  that  its  decomposition  in  the  isolated  cell  can  be  directly 
observed,  but  this  decomposition  is  due  to  the  action  of  oxygen,  and 
is  quite  independent  of  absorption  of  carbonic  anhydride,  or  even  of 
the  presence  of  this  gas. 

The  author's  micro-iihotochemical  researches  on  the  green  cell 
show  that  respiration  or  inspiration  of  oxygen  increases  in  a  corre- 
sponding ratio  with  the  intensity  of  the  light,  and  that  this  absorp- 
tion may  become  so  great  as  to  be  positively  injurious  to  the  plant ; 
the  energy  of  oxidation  becomes  then  greater  than  the  energy  of 
assimilation,  the  hypochlorin  disappears,  and  the  other  combustible 
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substances,  whicli  togetlier  make  up  the  contents  of  tbe  cell,  are 
rapidly  oxidised  and  destroyed.  But  the  chlorophyll  by  its  power 
of  luminous  absorption  counterbalances  these  two  functions  :  it  acts 
as  a  protective  screen,  absorbing  the  chemical  rays  and  diminishing 
respiration,  thereby  enabling  the  assimilation  of  carbon  by  the  plant 
to  keep  pace  with  the  oxidation  of  its  carbon  compounds. 

When  the  particles  of  chlorojohyll  are  examined  carefully  under 
the  microscope,  they  are  seen  to  be  porous  bodies,  the  solid  portion 
of  which,  like  a  sponge,  is  impregnated  throughout  with  an  oil,  in 
which  the  green  pigment  is  dissolved,  and  which  generally  contains 
the  crystallizable  substance  termed  bypochlorin.  Protected  by  the 
coloured  pigment,  the  bypochlorin,  which  appears  to  be  the  mother- 
substance  of  the  carbohydrates,  does  not  undergo  rapid  combustion, 
but  it  either  remains  unaltered  in  the  chlorophyll,  or  suffers  a 
regulated  oxidation,  such  as  may  be  properly  said  to  be  one  of  the 
life  functions  of  the  plant ;  in  concentrated  solar  light,  however,  the 
bypochlorin  is  instantly  destroyed,  before  even  the  chlorophyll  has 
had  time  to  be  attacked. 

The  i^rotective  action  of  the  chlorophyll  is  the  new  point  which 
the  author  considers  he  has  satisfactorily  demonstrated. 

Crystallized  Chlorophyll.  M.  Hoppe-Seyler.  {Bled.  Centr., 
1880,  375,376;  Journ.  Ghem.  Soc,  1880,  894.)  Leaves  of  grass, 
after  being  treated  with  ether  until  the  wax  was  completely  removed, 
were  boiled  with  alcohol,  which  dissolved  two  colouring  matters  ; 
both  of  these  crystallized  out  during  cooling.  The  first  is  red  in 
transmitted  light,  and  is  evidently  identical  with  the  substance  to 
which  Bougarel  gives  the  name  of  erythrophyll.  After  this  sub- 
stance has  been  removed  by  filtration,  the  filtrate  concentrated, 
and  the  residue  washed  repeatedly  with  water,  dissolved  in  ether, 
and  left  to  evaporate,  crystals  reappear  on  the  sides  and  bottom 
of  the  vessel ;  they  are  granular,  brown  in  transmitted,  green  in 
reflected  light.  These  crystals  may  be  purified  by  repeated  wash- 
ings in  cold  and  solution  in  warm  alcohol  and  in  ether. 

The  author  gives  this  substance  the  name  of  cldorophyllan ;  it 
has  the  consistence  of  soft  wax ;  in  a  fairly  dry  condition  it  melts 
at  110°.  The  crystals  are  sparingly  soluble  in  cold  alcohol,  but 
dissolve  readily  in  ether  or  chloroform.  The  solution  shows  the 
fluorescence  of  alcoholic  or  ethereal  extracts  of  green  plants,  and  a 
similar  but  not  precisely  identical  spectrum,  which  leads  the  author 
to  the  conclusion  that  chlorophyllan  does  not  exist  as  such  in  the 
plant,  but  is  formed  during  the  treatment.  The  percentage  com- 
position is  given  as  C,   73-4;  H,  97;  N,  6-62;  0,  9-57;  P,  1-37; 
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Mg,  0"34 ;  the  phosphorus  and  magnesium  are  not  considered  as 
impurities,  but  appear  to  be  normal  constituents  of  the  substance 
Further  experiments  are  promised. 

The  Composition  of  Chlorophyll.  M.  Ro  gal  sky.  (Gomptes 
Bendus,  xc,  881.)  The  author's  combustion  of  chlorophyll  gave 
the  following  numbers  : — 

Carbon 73-015 

Hydrogen 10-377 

Nitrogen 4-140 

Oxygen 10-811 

Ash 1-657 

The  chlorophyll  submitted  to  analysis  was  prepared  by  Fremieux's 
process  from  Lolmm  perenne. 

Analysis  of  Soaps.  J.  Loewe.  {Zeitschrift  fur  anahjt.  Ghem. ; 
and  New  Remedies,  Jan.,  1881.)  For  the  determination  of  moisture 
the  author  takes  from  8  to  10  grams,  shaved  very  finely,  and 
dries  them,  first  at  60-70°,  afterwards  at  100-105°.  If  it  is  sup- 
posed that  the  soap  contains  caustic  alkali,  the  process  must  be 
conducted  in  an  atmosphere  free  from  carbonic  acid.  The  free 
alkali  may  also  be  determined  before  the  process  of  drying,  by 
exposing  a  portion  of  soap,  shaved  very  fine,  and  weighed  upon  a 
watch-glass,  in  a  cylinder  filled  with  dry  carbonic  acid,  and  closed, 
the  proportion  of  caustic  alkali  being  calculated  from  the  increase 
of  weight.  The  exposure  must  not  last  too  long,  in  order  to  prevent 
the  formation  of  bicarbonate. 

To  determine  free  unsaponified  fat,  the  portion  of  dry  soap  is 
thrown  into  a  rather  high  beaker  capable  of  being  well  covered,  and 
extracted  with  benzol  or  petroleum  ether  with  the  aid  of  heat,  accord- 
ing to  the  method  of  Perutz,  and  decanting,  when  clear,  into  a  small 
tared  flask.  If  the  decantation  is  difficult,  it  is  passed  through  a 
weighed  filter,  which  is  afterwards  used  for  the  alcoholic  solution  of 
the  soap.  After  two  or  three  extractions  the  filtrates  are  collected 
and  distilled,  the  residue  dried  at  108°  in  a  chloride  of  sodium 
bath,  and  the  increase  of  weight  of  the  flask  is  noted,  which  shows 
the  proportion  of  the  non-saponified  fat. 

The  residue  freed  from  such  fat  is  covered  with  about  8  to  10  parts 
of  alcohol  of  90  i^er  cent.,  and  heated  to  from  40-50°  in  the  water- 
bath.  Caustic  alkali,  and  that  in  combination  with  fatty  acids, 
along  with  glycerin,  are  readily  dissolved,  whilst  soda  (carbonate), 
farina,  and  mineral  impurities  remain  undissolved,  and  after  washing 
with  hot  alcohol  and  drying  at  100°,  may  be  weighed.     In  the  better 
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class  of  soaps  the  residue  does  not  exceed  one  to  one  and  a  half  per 
cent. 

A  moderate  stream  of  well-washed  carbonic  acid  is  then  allowed 
to  play  upon  the  surface  of  the  warm  alcoholic  filtrate.  Caustic 
alkali,  if  present,  is  deposited  as  alkaline  carbonate.  The  beaker 
is  covered,  allowed  to  stand  till  clear,  heated  in  the  water-bath,  the 
contents  filtered,  and  the  filter  is  washed  with  warm  alcohol.  In 
the  aqueous  solution  of  the  residue  the  carbonate  of  soda  may  be 
determined  volumetrioally. 

The  second  alcoholic  filtrate,  thus  freed  from  soda,  is  mixed  with 
sulphuric  acid  diluted  with  alcohol  as  long  as  a  tui'bidity  is  pro- 
duced. When  clear,  the  sulphate  of  soda  deposited  is  filtered  off, 
collected  upon  a  weighed  filter,  washed  with  alcohol,  dried  at  110°, 
and  weighed.  The  weight  shows  the  alkali  which  was  in  combi- 
nation with  the  fatty  acids. 

The  filtrate  is  acidulated  with  sulphuric  acid,  mixed  with  water, 
and  freed  from  alcohol  by  evaporation  in  a  platinum  capsule.  When 
cold, the  acid  aqueous  extract  which  may  contain  glycerin  is  sepa- 
rated from  the  congealed  fatty  acids  by  filti-ation.  These  acids,  as 
well  as  the  glycerin,  may  be  determined  by  known  processes,  the 
latter  after  the  accompanying  sulphuric  acid  has  been  saturated 
with  barium  carbonate. 

The  residue,  insoluble  in  alcohol,  after  being  weighed,  is  washed 
with  cold  water  till  the  filtrate  makes  up  exactly  GO  c.c.  The  water 
is  then  driven  out  of  the  filter  by  means  of  alcohol,  and  the  residue 
is  dried  at  100°. 

After  being  weighed,  the  residue  is  submitted  to  microscopic 
examination,  in  order  to  detect  starch.  Mineral  impurities  are 
sought  for  by  ordinary  analytical  methods. 

Test  for  the  Purity  of  Olive  Oil.  M.  C,onroy.  (Pharm.  Journ., 
8rd  series,  xi.,  933.)  The  test  recommended  by  the  author  is  the 
one  with  nitric  acid.  But  instead  of  relying,  as  is  usually  done, 
on  the  consistence  of  the  resulting  mixture,  as  an  indication  of 
purity  or  adulteration,  he  prefers  to  be  guided  by  the  colour  pro- 
duced.    He  suggests  the  following  mode  of  applying  the  test : — 

Mix  thoroughly  1  part  of  strong  nitric  acid  (sp.  gr.  1"42)  with 
9  parts  of  the  oil  to  be  tested,  and  pour  the  mixture  into  a  white 
porcelain  dish,  capable  of  holding  at  least  10  times  the  quantity. 
Apply  heat  gently,  until  the  action  between  the  acid  and  the  oil  is 
fairly  set  up,  then  remove  the  source  of  heat,  and  stir  well  with 
a  glass  rod  until  the  action  is  over. 

Pure  olive  oil  thus  treated  and  allowed  to  cool,  sets  into  a  pale 

K 


130 


YEAR-BOOK   OP    PHARMACY. 


straw- coloured  hard  mass  in  an  hour  or  two,  while  cotton-seed  and 
other  seed  oils  assume  a  deep  orange-red  colour,  and  do  not  set 
like  olive  oil. 

In  hot  weather  it  is  necessary  to  artificially  cool  the  sample,  so 
as  to  promote  the  setting ;  but  to  a  practised  eye  the  setting  is 
quite  unnecessary,  the  colour  being  sufficiently  distinct  without. 

The  Action  of  Oils  on  Metals.  W.  H.  Watson.  (From  a 
paper  read  before  the  Chemical  Section  of  the  British  Association 
at  the  Swansea  Meeting,  1880.)  The  author  has  studied  the  solvent 
action  of  various  oils  on  iron  and  copper.  The  iron  was  left  in 
contact  with  the  oils  for  twenty-four  hours,  and  the  amount  dis- 
solved then  determined  by  analysis.  The  results  of  these  determin- 
ations were  as  follows  : — 


Iron  found 

Neatsfoot  Oil  (English)  .        .         .        0-0875  grain 

Colza          ,, 

0-0800       „ 

Sperm         ,, 

0-0460 

Lard            „ 

0-0250 

Olive 

0-0062 

Linseed      ,, 

0-0050 

Seal 

0-0050 

Castor         ,, 

0-0048 

Paraffin      ,, 

0-0045 

Almond       ,, 

0-0040 

Special  Lubricating 

Oil 

C-0018 

In  a  previous  series  of  experiments  made  with  copper,  the  metal 
was  left  in  contact  with  the  oils  for  ten  days  : — 


Copper  found. 

Neatsfoot  Oil          ....        0-1100  grain. 

Colza          ,, 

0-0170       „ 

Sperm         ,, 

0-0030       „ 

Olive 

Linseed      ,, 

0-2200       „ 
0-3000       „ 

Seal 

0-0485       „ 

Paraffin      ,, 

0-0015       „ 

Almond      ,, 

0-1030       „ 

Owing  to  the  length  of  exposure  being  different  in  the  two  series, 
it  is  difficult  to  deduce  from  them  the  relative  rate  of  action  of  any 
of  the  oils  on  the  two  metals.  However,  it  is  shown  that  almond 
oil,  which  acted  strongly  on  copper,  acts  very  slightly  on  iron ;  in 
fact,  with  the  exception  of  the  paraffin  and  special  lubricating  oil 
(a  mineral  preparation),  it  acted  less  than  any  of  the  other  oils 
upon  iron.  The  same  is  shown,  as  already  mentioned,  as  to  the 
action  of  various  other  oils  ;  thus,  while  sperm  oil  acts  slightly  on 
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copper,  it  acts  considerably,  compared  with  the  others,  on  iron. 
Linseed,  seal,  castor,  almond,  and  paraffin  may  bo  bracketed  as 
having  about  the  same  and  very  little  action  on  iron ;  while  lin- 
seed, olive,  neatsfoot,  almond,  and  seal  have  the  greatest  action  on 
copper. 

The  delicacy  of  this  test  is  due  to  the  great  contrast  in  colour 
exhibited  between  genuine  olive  and  seed  oils,  when  operated  on 
as  described,  so  that  an  admixture  of  6  per  cent,  of  any  seed  oil 
with  olive  oil  is  readily  detected.  The  test  also  admits  of  an 
approximate  estimation  of  the  amount  of  the  adulterant,  by  com- 
paring the  resulting  colour  with  that  obtained  from  mixtures  of 
pure  olive  oil  and  seed  oils  in  various  known  proportions. 

Adulterated  Linseed  Oil.  A.  H.  Mason,  (Journ.  Chem.  Soc, 
1881,  473.)  The  specific  gravity  of  the  sample  reported  upon  was 
found  to  be  0'9146,  that  of  genuine  boiled  linseed  oil  being  0'94  It 
flashed  at  165-5°  C. ;  genuine  oil  flashes  at  282-2°  C. 

The  sample  was  examined  by  Thomson's  method.  After  having 
been  saponified  with  alcoholic  soda  solution,  it  was  mixed  with  sand 
and  treated  with  light  petroleum  boiling  below  87-7°  C.  The  light 
petroleum,  separated  from  the  soap  of  the  vegetable  oil,  was  distilled 
below  104-4°  C,  and  the  residue  of  mineral  oil  weighed.  It  was 
found  that  24  per  cent,  of  mineral  oil  of  0-872  sp.  gr.,  and  137-/°  C. 
flashing  point,  had  been  extracted  from  the  sample. 

Determination  of  Fatty  Acids  in  Oils.  M.  Carpentin,  (Journ. 
de  Pharm.  et  de  Gliim.  [5],  i.,  501.)  50  c.c.  of  the  oil  and  100  c.c. 
of  alcohol  of  90  per  cent.,  together  with  3  or  4  drops  of  tincture  of 
turmeric,  are  shaken  briskly  in  a  flask  or  medicine  bottle  capable 
of  holding  250  c.c.  Standard  solution  of  sodium  hydrate  is  then 
added  gradually  from  a  burette,  and  the  mixture  well  shaken  after 
each  addition.  When  the  alcoholic  solution  begins  to  assume  a  red 
colour,  the  mixture  is  strongly  agitated  till  the  yellow  colour  reap- 
pears, owing  to  the  extraction  by  the  alcohol  of  a  fresh  quantity  of 
acid  from  the  oil.  The  addition  of  the  alkali  is  then  proceeded  with 
in  the  same  manner  until  the  red  colour  becomes  permanent.  Since 
the  operation  is  carried  on  in  the  cold,  and  as  the  oil  is  perpetually 
insoluble  in  the  alcohol,  there  is  no  danger  of  saponification.  Each 
c.c.  of  the  soda  solution,  equalling  0-04  gram  of  NaHO,  corres- 
ponds to  0*282  gi'am  of  oleic  acid,  or  to  equivalent  proportions  of 
other  fatty  acids. 

Examination  of  Petroleum.  F.  Skalweit.  {Chem.  News,  x\n\., 
7G.)  The  various  kinds  of  petroleum  which,  at  a  lower  tempera- 
ture, develop  inflammable  gases,  were  found  to  have  a  sp.  gr,  under 
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0'800,  -while  good  sorts  are  considerably  heavier,  and  rise  to  0"824. 
The  boiling  jjoints  also  are  considerably  lower.  The  author's 
experiments  prove  that  the  flashing  points  of  various  samples  rise 
and  fall  with  their  specific  gravities  and  boiling  points. 

Light  Resin  Oil.  Dr.  W.  A.  Tilden.  {Journ.  CJiem.  Soc, 
1881,  101.)  The  distillate  boiling  under  80°  consists  chiefly  of 
isohutaldehyde ;  between  103-104°  a  mixture  of  hydrocarbons 
distils ;  these  partially  polymerize  on  treatment  with  sulphuric 
acid  diluted  with  25  per  cent,  of  water,  and  an  oil,  boiling  between 
245-247°,  is  obtained.  Heated  with  sulphuric  acid  until  sulphurous 
anhydride  is  evolved,  a  black  liquid  is  obtained,  which  yields  an 
intensely  green  solution  when  diluted  with  alcohol,  and  soon 
deposits  a  green  precipitate.  The  hydrocarbons  left  undissolved 
by  dilute  sulphuric  acid,  heated  with  a  mixture  of  concentrated  and 
fuming  sulphuric  acid,  separate  into  a  portion  not  acted  on,  con- 
sisting apparently  of  a  heptane  (b.  p.  95-97°,  sp.  gr.  at  15°  0"763)  ; 
whilst  the  green  sulphuric  solution,  on  dilution  with  water,  yields 
a  black  precipitate,  probably  of  the  empirical  formula,  Coq  Hog  Og. 
On  oxidation  with  nitric  acid  this  furnishes  two  acids,  of  which 
one  readily  crystallizes  ;  these  have  not  yet  been  examined. 

When  the  fraction  distilling  between  103-104°  is  shaken  with 
water  in  contact  with  air,  it  yields  the  ci'ystalline  substance  described 
by  Tichborne  (Pharm.  Journ.  [3],  i.,  302). 

The  fractions  of  higher  boiling  point  were  free  from  toluene, 
but  contained  an  optically  inactive  terpene. 

Detection  and  Determination  of  Heavy  Mineral  Oils,  of  Eesin 
Oils,  of  the  Fatty  Oils,  and  of  Resin  in  the  Oils  of  Commerce.  M. 
A.  Remont.  (Bull,  de  la  Soc.  Chim.  [2],  xxxiii.,  461-466  ;  Journ. 
de  Pharm.  [5],  ii.,  136-140,  and  213-216;  Ghem.  News,  July  23, 
1880  ;  Pharm.  Journ.,  3rd  series,  xi.,  190-192  ;  and  Journ.  Cheni. 
Soc,  1880,  683,  and  1881,  202.) 

We  call  attention  to  this  paper,  as  it  may  prove  useful  to  some 
of  our  readers,  but  must  confine  our  notice  of  it  to  the  title.  For 
the  methods  of  analysis  described  in  it,  reference  must  be  made  to 
the  sources  quoted. 

Products  of  the  Distillation  of  Common  Resin.  A.  Renard, 
(Comptes  Bendtcs,  xci.,  419 ;  Journ.  Ghem.  Soc,  1880,  893.)  By 
subjecting  colophony  to  several  fractional  distillations,  and  remov- 
ing acids  from  the  distillates  by  washing  them  with  alkalies,  a 
hydrocarbon  (b.  p.  103-106°)  is  obtained,  for  which  the  author 
suggests  the  name  heptene.  It  is  purified  by  washing  with  caustic 
soda,    drying  first  over  calcium  chloride,  and    then  over  sodium, 
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and  finally  distilling  over  sodium  in  a  current  of  carbonic  anhy- 
dride. Its  analysis  and  vapour-density  correspond  with  the 
formula  Cy  H^o.  It  is  a  mobile  colourless  liquid,  soluble  in  alcohol 
and  ether,  sp.  gv.  -  0"8031  at  20°;  it  has  a  peculiar  odour,  and 
is  without  action  on  polarized  light.  It  absorbs  oxygen  from  the 
air,  evolving  carbonic  anhydride. 

When  treated  with  chlorine,  it  forms  a  resinous  mass,  with 
evolution  of  hydrochloric  acid.  Bromine  acts  on  the  hydrocarbon 
with  great  violence.  If,  however,  it  is  dropped  slowly  into  the 
cooled  hydrocarbon,  and  the  mixture  containing  excess  of  bi'omine 
be  allowed  to  stand  in  the  shade  for  two  or  three  days,  a  thick 
liquid  is  obtained  which,  after  washing  with  alkalies,  yields  a 
yellow  oil.  By  exti-acting  the  oil  with  ether  and  allowing  the 
ethereal  solution  to  stand,  crystals  of  a  hexa-bromo-compound, 
C7  Hg  Brg,  separate  out,  (m.  p.  134°),  which  decompose  at  150°. 

By  allowing  the  above  mixture  of  hydrocarbon  and  bromine 
to  stand  for  8-10  days  in  the  sunlight,  an  isomeride  of  the  above 
compound  is  obtained ;  a  thick,  oily  brown  liquid,  decomposing 
at  150°. 

A  dibromide,  C-.  Hjj  Br^,  is  obtained  by  dropping  a  solution  of 
the  hydrocarbon  in  ether  into  a  cooled  solution  of  bromine  in 
ether,  keeping  the  bromine  in  excess.  On  allowing  the  solution 
to  evaporate  spontaneously  white  crystals  are  formed,  which  are 
very  unstable,  decomposing  a  few  minutes  after  their  formation. 

Mtric  acid  (sp.  gr.  1'15)  acts  on  the  heptene  at  80°  C,  forming 
acetic,  formic,  oxalic  and  succinic  acids,  with  evolution  of  carbonic 
oxide  and  carbonic  anhydride.  Fuming  nitric  acid  acts  with  great 
violence  on  the  hydrocarbon.  Gaseous  hydrochloric  acid  forms 
a  green  liquid  with  heptene,  but  no  hydrochloride  is  formed.  An 
aqueous  solution  of  the  gas  is  without  action. 

By  treating  the  cooled  hydrocarbon  with  concentrated  or  fuming 
sulphuric  acid,  an  oily  liquid  is  obtained,  consisting  of  a  mixture 
of  unaltered  heptene  and  diheptene,  C^^.  Ho^  (b.  p.  235-240°  C). 
Diheptene  is  readily  oxidized,  absorbing  oxygen  eight  or  ten  times 
more  quickly  than  heptene.  It  has  no  action  on  polarized  light. 
A  sulphonic  acid  is  also  formed,  which  yields  a  very  soluble  barium 
salt. 

Heptene  unites  with  the  elements  of  water,  forming  a  crystalline 
hydrate. 

Aldehyde  Resin.  G.  L.  Ciamician.  (Wieji.  Akad.Ber.  [2  Ahth.^, 
346-357.)  This  paper  contains  a  description  of  decomposition 
products  formed  from  aldehyde  resin  by  reduction  with  zinc  dust, 
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by  oxidation  with  nitric  acid,  and  by  fusion  with  potash.  The  resin 
used  in  these  experiments  was  obtained  by  heating  aldehyde  with 
sodium  acetate  in  sealed  flasks  at  100°  C,  and  afterwards  removing 
the  soluble  products  by  distillation.  On  submitting  this  resin  to 
the  action  of  zinc  dust,  the  author  obtained  a  mixture  of  hydrocar- 
bons composed  of  ethyl-benzol,  meta-  and  para-ethyltoluene,  and 
methyl-naphthalene.  The  oxidation  with  nitric  acid  yielded  isoph- 
thalic  acid,  while  the  fusion  with  potash  furnished  hydroxyisoph- 
thalic  acid,  metahomosalicylic  (hydroxytoluic)  acid,  and  metaxylenol. 
The  Constitution  of  Benzol.  J.  Thomsen.  (Liehig's  Annalen, 
ccv.,  133.)  The  author's  investigation  points  to  the  conclusion  that 
the  six  carbon  atoms  of  benzol  are  united  together  by  nine  single 
bonds,  and  that  the  hypothesis  hitherto  adopted  of  a  constitution  of 
benzol  with  three  single  and  three  double  bonds  is  not  confirmed  by 
experiment. 
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PART  II. 

MATERIA  MEDICA  AN"D  PHARMACY. 

Notes  on  Indian  Drugs.  W.  Dymock.  (Pharm.  Joicrn.,  3rd 
series,  xi.,  21,  22,  169,  and  170.)  This  is  a  continuation  of  the 
author's  previous  reports  on  the  same  subject,  and  comprises  notices 
of  the  following  drugs  : — 

The  rhizome  of  Acorus  calamus,  Aracece ;  the  fruit  of  Arum  mar- 
garitifenmi,  Aracece ;  the  root  of  Gurcidigo  orchioides,  Hypoxidece ; 
the  bulb  and  leaves  of  Crinum  asiaticum,  Liliacece ;  the  tubers  of 
Gijperus  roiundus,  Gyperacece ;  the  corm  of  Hermodactylus,  Golchi- 
cacece ;  and  the  root  of  Smilax  china,  Smilacece.  A  description  of 
the  botanical  characters  and  microscopical  structure  of  each  of  these 
is  given,  together  with  the  history,  uses,  etc. 

Studies  of  the  Genus  Strychnos.  G.  Planch  on.  {Journal  de 
Pharmacie  [5],  i.,  19,  193,  293,  380,  488,  and  ii.,  105 ;  also  Pharm. 
Journ.,  3rd  series,  xi.,  469,  491,  529,  589,  693,  and  754.)  In  this 
elaborate  report  the  author  deals  with  the  following  subjects : — 

I.  The  characters   and   structure  of   the  barks  and  woods   of 

various  species  of  Strychnos. 
II.  Plants  entering  into  the  composition  of  Curare. 

III.  The  Curare  of  the  Orinoco. 

IV.  The  Curare  of  the  Upper  Amazon. 
V.  The  Curare  of  French  Guiana. 

VI.  The  Curare  of  British  Guiana. 

For  details  respecting  these  reference  must  be  made  to  the 
original  article  in  the  Journal  de  Pharmacie,  or  to  the  translation 
in  the  Pharmaceutical  Journal,  as  they  are  not  suited  for  abstrac- 
tion. 

Strychnos  Triplinervia.  MM.  Couty  and  De  Lacerda. 
(Zeitschr.  des  oesterr.  Apoth.  Ver.,  1880,  428,  from  Journ.  de  Pharm. 
et  de  Ghim.)  Strychnos  triplinervia  is  the  commonest  of  the  Brazilian 
species  of  strychnos,  and  is  distinguished  from  8.  castelnaea  and  S. 
toxifera  by  being  tree-like  and  not  climbing,  having  smooth  oval 
triplinerved  leaves,   and  the  very  numerous  flowers  arranged  in 
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cymes  "with  tubular  corollfB.  Extracts  made  from  tlie  root  ai'C 
almost  without  poisonous  action  ;  but  extracts  made  from  the  bark 
of  either  stem  or  root  possessed  decided  toxic  properties  resembling 
those  of  curare.  Though  weaker  than  the  latter,  these  extracts 
deserve  attention,  being  obtained  from  a  definite  and  well  known 
plant,  while  curare  is  the  product  of  a  number  of  different  plants, 
some  of  which  are  yet  unknown. 

Strychnos  Ganthieriana.  B.  Raeber.  (ScJiiveiz.  Wochensclir.  fur 
Pharm.,  July  16th,  1880.)  The  bark  of  this  shrub  is  used  by  the 
natives  of  Tongkin,  under  the  name  of  Iwang-nan,  as  a  remedy  for 
hydrophobia,  snake  bites,  and  certain  forms  of  skin  diseases.  It  is 
blackish  grey,  sometimes  brownish,  generally  covered  with  a  thin 
brownish  yellow  epidermis,  and  marked  with  longitudinal  ridges. 
It  resembles  the  bai'k  of  Stryclmos  nux  vomica,  but  is  more  regular, 
much  thinner,  and  exhibits  in  its  transverse  section  fewer  stone 
cells  and  more  irregular  stride.  It  contains  both  strychnine  and 
brucine.  The  dose  of  the  bark  is  j  to  |^  grain,  given  in  the  form  of 
a  decoction,  tincture,  or  extract. 

Indian  Henbane.  W.  Dymock.  (PJiarm.  Jotirn.,  3rd  sei-ies,  xi., 
369.)  Henbane,  though  a  native  of  the  Himalayas,  was  probably 
unknown  as  a  medicine  to  the  ancient  Hindu  physicians.  "  Parasika- 
yamani "  and  "  khorasani-yamani,"  the  names  which  it  bears  in 
some  recent  Hindu  books,  indicate  its  foreign  source.  Mahometan 
writers  call  it  "  banj,"  an  Ai'abic  corruption  of  the  Persian  "  bang." 
They  say  it  is  the  "afeekoon"  of  the  Greeks,  the  "azmalus  "  of  the 
Syrians,  and  the  "katfeet"  or  "iskeeras"  of  the  Moors.  They 
also  add  that  in  the  Deilami  dialect  it  is  called  "  keer-chak," 
because  the  capsules  resemble  a  little  basket  with  a  cover,  such  as 
the  Arabs  make  out  of  date  leaves  and  call  "  kafeer."  Meer 
Muhammed  Husain's  description  of  "  bang  "  in  the  "  Makhzan-ul- 
adwiya  "  agrees  well  with  the  genus  Hijoscyamus.  He  says  there 
are  thi-ee  kinds,  white,  black,  and  red,  and  that  the  white  is  to  be 
preferred.  He  mentions  the  preparation  of  a  sun-dried  extract 
from  the  juice  of  the  fresh  leaves,  and  says  that  the  leaves  are  also 
pounded  and  made  into  a  paste  with  flour,  out  of  which  small  cakes 
are  formed,  which  when  dry  retain  their  medicinal  properties  for 
some  time. 

Henbane  is  described  by  eastern  writers  on  materia  medica  as 
intoxicating,  narcotic,  and  anodyne.  Amongst  the  many  uses  to 
which  it  is  put,  the  following  may  be  mentioned  as  peculiar  to  the 
East : — A  poultice  of  the  juice  with  barley  flour  is  used  to  relieve 
the  piaiu  of  inflammatory  swellings ;  the  seeds  in  wine  are  applied 
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to  gouty  enlargements,  inflamed  breasts,  and  swelled  testicles. 
About  i  a  dram  of  the  seeds  with  1  di'am  of  poppy  seeds  are  made 
into  a  mixture  with  honey  and  water  and  given  as  an  anodyne 
in  cough,  gout,  etc.  Equal  parts  of  the  seed  and  opium  are  used 
as  a  powerful  narcotic.  A  mixture  of  the  powdered  seeds  with  pitch 
is  used  to  stop  hollow  teeth  which  are  painful,  and  also  as  a  pessary 
in  painful  affections  of  the  uterus.  The  juice  or  a  strong  infusion 
of  the  seeds  is  dropped  into  the  eye  to  relieve  pain.  Ainslie  and 
other  European  writers  upon  Indian  materia  medica  notice  the  use 
of  hyoscyamus  seeds  in  India,  and  attribute  them  to  H.  7iiger,  but 
I  have  not  heard  of  any  one  who  has  raised  this  plant  from  the 
bazaar  seed.  In  the  "  Mufaridat-i-Nasari "  it  is  distinctly  stated 
that  the  officinal  article  should  be  the  seed  of  white  henbane  (bazr- 
ul-banj-abiad). 

Henbane  seed  is  the  only  part  of  the  plant  used  in  native  practice 
in  India;  it  is  known  in  Hindostan  as  "  khorasani  ajwain,"  in 
Bombay  as  "khorasain  owa,"  and  in  Madras  as  "khorasain  omam." 
For  the  purpose  of  supplying  Government  hospitals  with  extract 
and  leaves,  the  Hyoscyamus  niger  has  been  cultivated  at  Saharunpore, 
in  the  Bengal  Presidency,  at  Hoonsoor,  in  Mysore,  and  at  Hewra, 
near  Poonah,  in  the  Deccan.  As  regards  medicinal  qualities,  the 
experience  of  medical  men  in  India  is  that  the  plant  cultivated  for 
Government  yields  preparations  in  every  respect  equal  to  those 
obtained  from  Europe. 

Contributions  to  a  Closer  Knowledge  of  Some  Little  Known 
Leaves.  Dr.  H.  Paschkis.  (Phann.  Jotirn.,  3rd  series,  xi.,  813, 
855,  913,  1003,  and  xii.,  44  and  85.)  The  report  contains  descrip- 
tive notices  and  woodcut  illustrations  of  the  following  : — 

Various  kinds  of  true  and  false  Patchouli  leaves. 

Henna  leaves  and  powder  from  Laivsonia  alba. 

Leaves  of  Angraicu7u  fragrans. 

Leaves  of  Liatris  odoratissima. 

Eupatorium  Ayapana. 

Herba  Chenopodii  anthelmintici. 

Leaves  of  Piper  Betle. 

Leaves  of  Kahnia  latifoUa. 
Japanese  Aconite.  D.  V.  Wasowicz,  {Arcliiv  der  Pharm., 
xiv.,  217.)  The  author  gives  a  botanical  description  and  an 
account  of  the  microscopical  characters  of  two  kinds  of  Japanese 
aconite,  together  with  woodcuts  of  the  tubers,  the  transverse  and 
longitudinal  sections  and  starch  granules.  These  woodcuts  will 
also  be  found  accompanying  a  translation  of  the  paper  published  in 
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the  Pharviaceutical  Journal,  Aug.  28th,  1880,  to  which  we  refer  the 
reader,  as  the  paper  is  not  suited  for  abstraction. 

Japanese  Aconite.  M.  Geerts.  (Fliarm.  Journ.,  3rd  series,  si., 
351 ;  from  Pharmaceut.  Zeitung.')  The  author,  writing  from  Yoko- 
hama, asserts  that  Aconikim  Flsclieri  is  the  only  source  of  Japanese 
aconite.  The  Japanese  distinguish  between  two  kinds  of  the  drug, 
namely  "  ii-dzu,"  the  principal  tuber,  and  "  bii-shi,"  the  younger 
but  more  poisonous  tubers,  of  which  there  may  be  five  or  sis  to  a 
plant.  The  latter  tubers  are  said  to  form  the  di*ug  used  in  Japan, 
but  the  first  undergo  a  special  preparation,  having  for  its  object 
partly  to  render  them  less  tosic,  and  partly  to  preserve  them  from 
decay  and  from  insects.  This  consists  in  steeping  the  fresh  tubers 
for  a  long  time  in  a  misture  of  common  salt,  vinegar,  and  water, 
then  drying  them  in  wood-ashes,  and  afterwards  in  the  sun.  Besides 
agreeing  with  the  esperience  that  two  kinds  of  roots  are  met  with 
in  the  market  under  the  name  of  Japanese  aconite,  these  details 
may  furnish  an  esplanation  of  the  peculiar  condition  of  some  of  the 
specimens,  which  has  been  pointed  out  by  Mr.  Greenish,  and  also  of 
the  fact  that  the  crystallizable  alkaloid  cannot  always  be  obtained 
irom  these  tubers. 

Japanese  and  Chinese  Aconite  Eoots.  Dr.  A.  Langgaard. 
(Pharm.  Jonrn.,  3rd  series,  si.,  1021-1025,  and  1041-1045.)  A 
long  descriptive  account  with  copious  woodcut  illustrations  of  a 
number  of  difi'erent  kinds  of  Japanese  and  Chinese  aconite  roots. 
From  one  of  the  Japanese  roots  the  author  obtained  a  most  poisonous 
crystallizable  alkaloid  far  esceeding  in  tonic  power  aconitine  and 
pseudaconitine.  This  and  other  alkaloids  from  the  various  roots 
reported  upon  are  still  under  investigation,  and  a  further  account  is 
promised. 

As  regards  the  nomenclature  and  the  botanical  and  microscopic 
descriptions  of  the  difi'erent  roots  given  in  the  paper,  it  is  impossible 
to  furnish  a  useful  account  in  the  form  of  an  abstract.  We  must, 
therefore,  refer  the  reader  to  the  original. 

The  Constituents  of  Japanese  Belladonna  (Scopolia  Japonica). 
Dr.  A.  Langgaard.  (Neio  Bemedies,  June,  1880.)  The  author 
has  succeeded  in  isolating  from  this  root  two  distinct  alkaloids, 
which  he  proposes  to  name  rotoine  and  scopole'iue.  Both  appear  to 
be  similar  to  atropine  in  their  physiological  action.  This  subject  is 
still  under  investigation. 

The  Harmlessness  of  JEthusa  Cynapium.  Di'.  J.  Harley. 
(/Si.  Thomas's  Rospital  Eeports,  vol.  s.)  The  author  has  pre- 
viously shown  that,  contrary  to  general  opinion,   "fool's  parsley" 
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{JEthusa  CynapiuTii)  does  not  possess  toxic  properties.  As,  never- 
theless, modern  works  continue  to  speak  of  this  plant  as  a  poison, 
he  has  now  reinvestigated  the  subject,  with  results  clearly  proving 
that  JEthusa  Gytiapium  is  as  harmless  as  ordinary  parsley.  He 
expressed  the  juice  from  both  immature  and  mature  plants,  and 
administered  them  in  doses  varying  from  two  drams  to  eight  ounces, 
without  producing  the  slightest  toxic  effect. 

These  results  ought  to  dispose,  once  for  all,  of  a  popular  fallacy 
which  has  existed  for  generations. 

Jaborandi  Leaves.  Dr.  A.  Poehl.  (Pharm.  Zeitschr.  fur  Buss- 
land,  1880,  No.  8,  and  Neiu  Bern.  Feb.,  1881.)  The  author  records 
experiments  carried  out  with  the  object  of  establishing  a  reliable 
process  for  the  valuation  or  assay  of  jaborandi  leaves  and  of  phai'ma- 
ceutical  preparations  made  frora  them.  All  attempts  to  determine 
the  quantity  of  alkaloid  by  titration,  either  with  Mayer's  solution 
(13"646  grams  of  mercuric  iodide  and  49"8  grams  of  potassium 
Iodide  in  1  litre  of  water),  with  potassium-bismuth  iodide,  or  with 
phosphomolybdic  acid,  gave  unsatisfactory  results.  The  best  way 
was  found  to  determine  the  alkaloid  gravimetrically,  as  phosplio- 
molybdate. 

The  assay  of  the  leaves  is  conducted  as  follows  : — After  being  cut, 
they  are  infused  in  hot  water  containing  1  per  cent,  of  hydrochloric 
acid ;  the  infusion  is  precipitated  by  basic  acetate  of  lead,  and  the 
filtrate  from  this  mixed  with  hydrochloric  acid  until  no  more 
chloride  of  lead  is  thrown  down.  From  the  filtered  liquid  the 
pilocarpine  is  now  precipitated  by  adding  an  excess  of  phospho- 
molybdic acid,  the  precipitate  is  washed  with  water  containing 
hydrochloric  acid,  dried  at  100°  C.  and  weighed ;  100  parts  of  the 
phosphomolybdate  correspond  to  45*66  parts  of  pilocarpine. 

The  pilose  leaves  of  Pilocarpus  officinalis  [a  species,  the  existence 
of  which  has  been  assumed  by  the  author  on  the  basis  of  anatomical 
differences  from  the  leaf  of  P.  pennatifolius,  but  which  still  requires 
confirmation]  yielded,  on  an  average,  1'97  per  cent,  pilocarpine  by 
this  method;  the  hairless  leaves,  1"86  per  cent.;  the  bark  of 
branches  and  stem,  0"408  per  cent.  On  the  other  hand,  the  leaves 
of  Pilocarpus  pennatifolius  yielded  only  0*159  per  cent. 

Before  the  tincture  can  be  assayed  in  this  manner,  the  alcohol 
must  be  removed.  The  infusion  may  be  at  once  used  as  such,  but 
the  extract  must  be  dissolved  in  acidulated  water. 

A  False  Jaborandi.  Dr.  A.  Tschirch.  (Pharmaceut.  Zeitung, 
1881,  305.)  The  author  calls  attention  to  a  spurious  jaborandi,  the 
botanical  source  of  which  is  at  present  unknown,  but  is  probably  a 
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member  of  the  Butacece.  The  leaves  are  brighter  green  than  the 
genuine  drug,  and  are  less  prominently  veined.  A  transverse 
section  of  the  spurious  leaf  shows  the  epidermal  cells  to  have  thicker 
■walls  than  that  of  true  jaborandi.  The  palisade  cells  below  the 
epidermis  are  twice  as  deep  as  the  epidermal  cells,  while  in  the 
genuine  leaf  they  are  only  equal  in  depth  to  the  latter. 

The  author's  description  is  illustrated  by  woodcuts  of  the  leaves, 
and  transverse  sections  both  of  the  spurious  and  the  true  jaborandi. 

Fucus  Vesiculosus.  F.  Frisby.  (From  an  inaugural  essay  pub- 
lished in  Amer.  Jotirn.  of  Pliarm.,  Sept.,  1880.)  The  author  records 
the  results  of  an  analysis  of  this  drug,  showing  it  to  have  the 
following  composition : — 

Water 22-6 

Organic  matter 61*5 

Ash 15-9 

Potassium  Chloride 3  "48 

Sodium  Iodide 2'52 

Sodium  Bromide 3  "24 

Magnesium  Phosphate  .....  3*12 

Calcium  Phosphate       .....  2-25 

Calcium  Sulphate 1'88 

Chian  Turpentine.  A.  Janssen.  (Pliarm.  ZeiUing,  October 
23rd,  1880,  and  Amer,  Joiirn.  PJiarm.,  December,  1880.)  The 
author  having  had  an  opportunity  of  obtaining  through  a  Grecian 
physician  an  authentic  specimen  of  Chian  turpentine,  collected  on 
the  island  of  Chios  from  Pistacia  terehlnthiis,  has  considered  it  of 
interest  to  describe  its  properties  and  appearance,  particularly  as 
the  small  yield  and  increased  demand  for  the  drug  has  given  rise  to 
its  falsification,  and  the  difference  between  it  and  that  exported 
from  England  being  considerable.  The  turpentine  obtained  from 
England  had  the  appearance  of  Canada  balsam  mixed  with  more  or 
less  Venice  turpentine,  with  a  decided  terebinthinous  odour  and 
taste,  a  golden-yellow  colour,  and  brightly  liquid,  without  any 
observable  impurities.  That  collected  by  himself  had  the  consist- 
ence of  old  liquid  storax,  brittle,  and  but  slightly  sticky  when 
haiidled. 

By  transmitted  light  it  is  not  transparent,  but  appears  tolerably 
so  when  thin  layers  are  held  towards  the  light,  and  would  then 
appear  quite  transparent  were  it  not  for  the  many  dispersed  black 
spots  arising  from  small  enclosed  particles  of  the  bark  of  the  tree. 
The  colour,  as  observed  in  a  mass,  is  brown  with  a  greenish  tint,  and 
in  some  pieces  appears  brownish  yellow.     The  odour  is  neither  that 
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of  turpentine  nor  of  fennel,  as  stated  by  some,  but  has  much  simi- 
larity to  the  odour  developed  when  colophony  and  yellow  wax  are 
melted  together.  The  taste  is  exceedingly  mild,  neither  bitter  nor 
acid.  A  solution  in  rectified  spirit  is  not  perfectly  clear,  gives  upon 
standing  an  insignificant  precipitate,  and  feebly  reddens  litmus  ;  in 
ether,  acetone,  and  amylic  alcohol  it  dissolves  to  form  a  nearly  clear 
liquid.  For  internal  use  it  is  best  prescribed  in  the  form  of  pills, 
and  the  following  formula  is  recommended :  Terebinth,  chia,  4*0 
grams;  sulphur  depurat.,  1'5  gram;  pulv.  rad.  glycyrrh.  q.  s.  ut  ft. 
pilul.  No.  30.  S.     Two  pills  every  4  hours. 

For  external  use  it  is  best  employed  according  to  the  following 
formula:  Terebinth,  chia,  5'0 grams;  vaselin,  30"0 grams.  Mix  with 
the  aid  of  a  gentle  heat. 

CMan  Turpentine.  Prof.  Fliickiger.  (Pharm.  Journ.,  3rd 
series,  xi.,  609.)  As  the  island  of  Ohio  is  not  likely  to  yield  a  good 
and  regular  supply  of  this  drug,  the  author  points  out  that  Pistacia 
Terehinthus  grows  plentifully  in  Algeria,  and  that  these  Algerian 
trees  exude  an  abundance  of  this  turpentine  in  the  form  of  white 
fragrant  tears  which  rapidly  solidify.  A  large  tree  is  said  to  yield 
7  to  14  ounces  annually. 

Pistacia  atlantica,  which  is  met  with  all  over  Northern  Africa,  is 
also  mentioned  as  a  likely  and  prolific  source  of  this  oleo-resin. 
According  to  the  authors  of  "  Pharmacographia,"  this  is  but  a 
variety  of  P.  Terebintlms,  while  Matbieu  considers  it  as  a  distinct 
species.  But  even  the  latter  is  of  opinion  that  it  affords  abundance 
of  the  same  turpentine.  In  the  author's  opinion,  the  supply  from 
both  sources  might  be  largely  increased  by  systematically  punctur- 
ing the  bark. 

It  is  possible,  therefore,  to  obtain  large  quantities  of  Chio  tupen- 
tine  at  a  moderate  rate,  so  as  to  enable  the  medical  profession  to 
settle  the  question  of  its  merits. 

Chian  Turpentine.  Dr.  A.  H,  Allbutt.  {Lancet,  January  22nd, 
p.  158.)  The  author  reports  upon  a  case  of  medullary  cancer,  of  a 
fungoid  type,  in  which  the  treatment  with  Chian  turpentine  was  so 
far  successful  as  to  alleviate  the  sufFei'ing  and  to  prolong  the  life  of 
the  patient. 

Palembang  Benzoin.  E.  Saalfeld.  (ArcJiiv  chr  Pharm.,  3rd 
series,  xvi.,  280.)  For  some  time  a  cheap  kind  of  benzoin,  under 
the  name  of  palembang  benzoin,  has  occurred  in  the  markets.  It 
comes  from  Sumatra,  but  differs  from  ordinary  Sumatra  benzoin, 
and  also  from  the  Siamese  drug,  by  yielding  a  tincture  which  is 
paler,  weaker  in  odour,  and  produces  no  milkiness  when  dropped 
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into  water,  but  a  flaky  precipitate,  altliough  alcohol  dissolves  as  much 
from  this  as  from  Siam  beBzoin.  It  should,  therefore,  not  be  used 
for  making  the  tincture  of  benzoin.  It  contains  no  cinnamic  acid, 
but  yields  at  least  10  per  cent,  of  pure  benzoic  acid. 

The  Balsam  of  Myroxylon  Peruiferum.  T.  Peckolt.  (Zeitschr. 
des  oesterr.  Apoth.  Ver.,  1880,  130,  and  Pharm.  Journ.,  3rd  series  xi., 
819.)  When  compared  with  true  balsam  of  Peru,  the  balsam  ob- 
tained from  M.  Peruiferum  exhibits  the  following  differences  :  — 


Sp.  gr.  0-160,  M.  Pereim. 


Sp.  gr.  0"955,    M.  Peruiferum. 


Taste  -warmiug  to  the  tongue ;  then 
burning  the  throat ;  bitter  and  aro- 
matic ;  odour  agreeable,  like  vanilla. 

Yields  a  volatile  oil  when  distilled  with 
water. 

Mixes  with  chloroform  in  all  propor- 
tions. 

Dissolves  in  six  parts  of  alcohol  of 
90  per  cent.,  and  gives,  after  a  time, 
a  fawn-coloured  deposit. 

Ether,  benzin  and  petroleum  spirit 
dissolve  only  the  yellow  oil  (cinna- 
mein). 

Bisulphide  of  carbon  only  partially 
dissolves  it,  giving  a  yellow  solution. 

Castor  oil  takes  up  15  per  cent. 

Equal  volumes  of  balsam  and  concen- 
trated sulphuric  acid  mixed  give  a 
stiff  mixture  which,  kneaded  with 
water,  yields  a  brittle  resin  which  is 
not  sticky  when  pressed  between  the 
fingers. 


Taste  slightly  pungent,  but  not  warm- 
ing :  aromatic  and  astringent ;  odour 
aromatic. 

Gives  only  traces  of  a  volatile  oil. 

Acts  in  the  same  manner,  but  deposits 
a  powdery  precipitate  on  standing. 

Soluble  in  alcohol  of  90  per  cent,  in  all 
proportions,  and  forms  no  deposit. 

Insoluble  in  these  three  liquids. 


Bisulphide  of  carbon  partially  dis- 
solves it,  forming  a  clear  light  brown 
solution. 

Mixes  with  castor  oil  in  all  proportions. 

The  same  treatment  causes  the  forma- 
tion in  twelve  hours  of  a  gelatinous 
mass  of  a  reddish-black  colour,  which 
kneaded  with  water  colours  it  dirty 
green ;  the  mass,  after  washing,  is 
sticky,  and  of  greasy  consistence. 


In  many  points  the  balsam  from  the  wood  of  M.  Peruiferum 
agrees  with  balsam  of  Peru,  and  the  author  thinks  it  could  for 
many  medicinal  purposes  replace  that  more  expensive  drug,  and 
might  be  distinguished  in  commerce  as  Brazilian  balsam.  He 
states  that  he  has  used  it  with  remarkable  success  as  a  balsam  for 
wounds  and  in  the  treatment  of  scabies. 

The  Origin  of  the  "  Gum "  of  Quebracho  Colorado.  Dr.  A.  Yogi. 
(Pharm.  Journ.,  3rd  series,  xi.,  1.)  From  the  result  of  a  careful 
microscopic  examination  of  the  transverse  section  of  Quebracho 
Colorado  (Loxopterigium  Lorentzii),  the  author  infers  that  the  so- 
called  "  gum-"  forming  constituents  appear  first  of  all  as  cell  con- 
tents in  the  wood ;  that  these  under  certain  conditions,  and  in  some 
parts,  are  increased  at  the  cost  of  the  cell  wall ;  and  further,  that 
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iu  the  first  place  secondai*y  layers  undergo  this  metamorphosis,  and 
lastly  the  primary  membrane. 

The  paper  contains  a  full  description  of  the  structure  of  the  wood, 
illustrated  by  woodcuts. 

Species  of  Ruscus.  (Amer.  Journ.  of  Phaym.,  January,  1881.) 
Of  the  genus  Ruscus,  which  is  classed  with  the  Smilaceee  or 
Liliacese,  three  species  have  been  employed  medicinally,  all  of  which 
are  indigenous  to  southern  Europe,  one — B.  aculeatus,  Lin.,  or 
butcher's  broom — being  also  found  iu  England.  The  rhizome, 
known  as  radix  rusci  or  hrusci,  possesses  aperient  and  diuretic  pro- 
perties, and  was  formerly  much  used  in  visceral  diseases. 

The  other  two  species  referred  to  are  Ruscus  hypophyllum  and 
a.  hijpoglossum,  Lin.,  the  former  of  which  was  known  as  lauriis 
alexandrina,  the  latter  as  hislingua,  uvularla,  laurtis  alexandrina 
angustifoUa.  The  root  and  evergreen  leaves  were  employed  in 
diseases  of  the  uterus  and  bladder. 

Species  of  Rhubarb.  H.  von.  Schlagintweit.  {Zeitschr.  des 
oesterr.  Apoth.  Ver.,  1880,  170.)  The  species  described  by  the 
author  were  found  by  Mm  on  the  south  side  of  the  Himalaya  and 
in  Thibet,  and  comprise  the  following : — Bheum  Umodi,  B.  leucor- 
rhizum,  B.  Webbiamim,  B.  moorcrofiianum,  and  B.  spiciformce. 

Gigantic  Rhubarb.  {Pliarm.  Journ.,  3rd  series,  xi.,  860.)  Ac- 
cording to  the  Journal  de  St.  Petersburg,  Colonel  Przewalsky,  while 
making  his  way  from  Sining-fu  to  the  sources  of  the  Yellow  River, 
passed  through  a  plateau  where  a  rhubarb  plant  grows  wild,  and 
attains  an  extraordinary  development.  Roots  were  found  which 
were  16  in.  long,  12  in.  broad,  and  7  in.  thick,  and  weighed  26  lbs. 

The  Beneficent  and  Toxic  Effects  of  the  Various  Species  of 
Rhus.  T.  J.  W.  Burgess.  (Pharm.  Joicrti.,  3rd  series,  xi.,  858, 
from  Canadian  Journal  of  Medical  Science.)  The  species  of  Rhus 
dealt  with  in  this  paper  comprise  the  following: — Bims  cotinas, 
B.  coriaria,  B.  succedanea,  B.  vernicifera,  B.  Metopium,  B.  semialata, 
B.  aromatica,  B.  glabra,  B.  copallina,  B.  typhina,  B.  pumila,  B. 
diversiloba,  B.  venenata,  and  B.  toxicodendron. 

The  subject  of  the  paper  not  being  suited  for  abstraction,  reference 
must  be  made  to  the  original  paper. 

Eupatorium  Perfoliatum.  G.  Latin.  (^Amer.  Journ.  of  Pharm., 
1880,  392.)  Eupatorium  perfoliatum  has  been  analysed  by  Peter- 
son (1861)  and  Bickley  (1854)  ;  but,  as  they  found  nothing  but 
the  usual  constituents  of  herbs,  the  writer  thought  it  would  be  of 
some  importance  to  make  still  further  investigations. 

The  leaves  and  tops  of  the  plant,  reduced  to  a  moderately  fine 
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powder,  and  packed  in  a  percolator,  were  treated  with  95  per  cent, 
alcohol  until  eshansted.  The  alcohol  was  distilled  off,  and  the 
residue  evaporated  to  the  consistence  of  an  extract  by  a  very  gentle 
heat.  This  extract  was  then  treated  with  ether,  which  dissolved 
out  the  bitter  principle  and  colouring  matters,  leaving  a  greyish, 
gummy-like  mass,  entirely  soluble  in  water,  and  proved  by  Trom- 
mer's  test  to  be  sugar. 

The  ethereal  tincture  was  then  placed  in  a  flask,  and  the  ether 
carefully  distilled  off  by  means  of  a  water-bath,  and  evaporated  to 
a  semi-solid  consistence,  which  was  then  treated  with  petroleum 
benzin,  by  means  of  which  a  large  amount  of  colouring  matter,  fat, 
etc.,  was  removed.  The  benzin  solution,  upon  being  permitted  to 
evaporate  spontaneously,  yielded  a  number  of  small  crystals  in  an 
impure  condition,  which  adhered  to  the  sides  of  the  vessel.  These 
were  washed  very  rapidly  with  petroleum  benzin  and  then  with 
ether,  which  left  them  in  the  form  of  pure  white,  needle-shaped, 
tasteless  crystals,  and  were  insoluble  in  alcohol,  ether,  water,  and 
alkaline  solutions.  When  treated  with  sulphuric  and  nitric  acids 
separately  no  change  was  produced,  but  subjected  first  to  the  action 
of  nitric  and  then  of  sulphuric  acid,  a  beautiful  carmine-red  was 
produced,  changing  after  a  short  time  to  an  orange-yellow ;  with 
hydrochloric  acid  a  beautiful  emerald-green,  and  with  potassium 
bichromate  with  sulphuric  acid  a  greenish  violet  was  developed. 
Heated  to  redness  on  platinum  foil,  no  residue  is  left  and  no  odour 
given  off.  The  crystals  have  a  comparatively  low  fusing  point ; 
on  placing  a  few  of  them  on  a  piece  of  notepaper  and  holding  them 
over  the  flame  of  a  Bunsen  burner,  they  melt,  leaving  a  greasy  stain, 
but  not  sufficiently  strong  to  render  the  paper  transparent.  The 
author  believes  these  crystals  to  be  wax  or  resin,  but  from  want  of 
materials  he  has  not  been  able  to  make  fuller  examination  of  them. 

The  residue  left  after  treating  with  benzin  was  then  dissolved  in 
alcohol  and  filtered.  Upon  the  filter  there  was  left  a  black  powder, 
which  was  unaffected  by  alcohol,  water,  alkalies,  and  concentrated 
acids,  nnd  when  heated  was  consumed,  leaving  an  ashy  residue. 

The  filtrate  was  then  treated  with  an  alcoholic  solution  of  acetate 
of  lead,  which  caused  a  copious  precipitate  of  colouring  matter  ;  this 
was  separated  by  a  second  filtration,  and  the  liquid  treated  with 
sulphuretted  hydrogen,  by  which  the  lead  was  eliminated.  The 
liquid  being  boiled,  was  thus  freed  from  sulphuretted  hydrogen. 
After  this,  purified  animal  charcoal  was  left  in  contact  with  it  for 
three  days,  the  whole  being  shaken  occasionally.  By  this  means 
the  solution  was  nearly  deprived  of  colour ;  it  was  then  concentrated 
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and  treated  with  boiling  water  until  its  bitterness  was  removed,  and 
the  residue  was  a  resinous,  tasteless  mass. 

The  aqueous  solution  thus  obtained  was  again  evaporated  and 
treated  with  chloroform,  which  dissolved  out  a  bitter  principle  and 
left  a  tasteless,  resin-like  mass  in  the  vessel. 

The  chloroform  solution,  when  evaporated,  left  the  bitter  principle 
in  a  pure  condition,  and  this  was  named  eupatorin.  When  tested 
by  Trommer's  test  it  gave  no  reaction,  but  when  first  boiled  with 
sulphuric  acid  it  gives  a  red  coloured  precipitate,  and  by  sulphuric 
acid  alone  a  white  precipitate  was  occasioned,  showing  it  to  be  a 
glucoside. 

Eupatorin  has  a  slightly  acid  taste,  and  is  soluble  in  alcohol, 
chloroform,  ether,  boiling  water,  and  concentrated  acids ;  with 
sulphuric  acid  a  dark  reddish  brown  colour  is  produced,  and  with 
hydrochloric  and  nitric  acids  a  light  yellow  colour  results. 

Eupatorin,  when  pure,  is  wholly  dissipated  by  heat,  and  when 
boiled  with  sulphuiuc  acid  and  water  the  odour  of  i^aspberries  is 
given  off. 

Aqueoics  Percolate. — After  the  herb  was  treated  with  alcohol,  it 
was  exhausted  with  water,  and  the  solution  evaporated  to  the  con- 
sistence of  an  extract,  having  an  astringent  taste,  and  giving  the 
following  reactions  : — With  ferric  chloride  a  dark  green  colour  was 
produced ;  with  solution  of  gelatin  a  light  brown  precipitate  was 
formed,  and  by  placing  this  in  a  filter  and  washing  it  with  cold 
water  several  times,  ferric  chloride  gave  a  dark  colour  to  that  part 
of  the  filter  that  had  been  in  contact  with  the  precipitate,  proving 
the  presence  of  tannin ;  with  tartar  emetic,  no  precipitate.  Alco- 
hol gave  a  precipitate  of  gum  from  an  aqueous  solution.  5  grams 
of  the  herb,  when  exhausted  with  sulphuric  ether,  upon  evaporating 
yielded  an  extract  weighing  54  centigrams,  having  no  bitter  taste, 
and  nearly  all  soluble  in  benzin,  supposed  to  be  colouring  matter. 
A  small  quantity  of  volatile  oil  was  obtained  by  distilling  the 
herb  with  water,  having  the  disagreeable  odour  of  boiled  cabbage. 
5  grams  of  the  herb  lose  37  centigrams  of  moisture  when  heated 
to  dryness. 

The  chemical  constituents  of  the  herb  are  as  follows  : — Eupatorin 
(a  glucoside),  a  crystallizable  body  (resin?)  a  volatile  oil,  gum, 
tannic  acid,  sugar, 

A  previous  analysis  of  this  plant  was  published  by  P.  Collier  in 
1879  (see  Year-Book  ofPhnrmacij,  1880,  195). 

Agaricus  Integer,  L.  (Russula  Integra).  W.  Thoerner.  (Journ. 
de  Pharm.  et  de  Chim.,  1881,  No.  41.)     The  author  reports  having 
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isolated  from  this  plant  a  new  vegetable  acid,  the  composition  of 
which  answers  to  the  formula  C^g  Hg^  Og.  It  crystallizes  in  small 
needles,  fusing  at  70°  C,  insoluble  in  water,  but  soluble  in  ether, 
benzol,  chloroform,  and  boiling  alcohol.  Its  ammonium  salt  forms 
laminar  crystals,  while  its  combinations  with  the  fixed  alkalies  are 
amorphous. 

The  Composition  of  Black  and  White  Mustard.  (C.  H.  Piesse 
and  L.  Stansell.  (Analyst,  September,  1880.)  The  coustitutents 
are  tabulated  as  follows  : — 

Analysis  of  White  Mustard. 


Mustard 
Wtole  Seeds. 

Mustard  Farina. 

York- 
shii-e. 

Cam- 
bridge. 

Super- 
fine. 

Fine. 

Seconds. 

Moisture         .... 

9-32 

8-00 

•30 

5-78 

6-06 

Fat         .        .        . 

25-56 

27-51 

37-18 

35-74 

32-55 

Cellulose 

10-52 

8-87 

3-90 

4-15 

9-34 

Sulphur 

0-99 

0-93 

1-33 

1-22 

1-26 

Nitrogen 

4-54 

4-49 

5-05 

4-89 

4-25 

Albuminoids  . 

28-37 

28-06 

31-56 

30-56 

26-56 

Myrosin  and  Albumen 

5-24 

4-58 

7-32 

6-67 

6-11 

Soluble  Matter 

27-38 

26-29 

36-31 

36-60 

33-90 

Volatile  Oil    . 

0-06 

0-08 

0-03 

0-04 

0-03 

Ash        .        .         . 

4-57 

4-70 

4-22 

4-31 

4  30 

„   soluble    . 

0-55 

0-75 

0-44 

0-55 

0-38 

Analysis  of  Blade  Mustard, 


Mustard 

Whole 

Mustard  Farina. 

Seeds. 

Cam- 
bridge. 

Super- 
fine. 

Fine. 

Seconds. 

Moisture 

8-52 

4-35 

4-52 

5-63 

Fat       . 

25-54 

36-96 

38-02 

36-19 

Cellulose 

9-01 

3-09 

2-06 

3-26 

Sulphur 

1-28 

1-50 

1-48 

1-30 

Nitrogen 

4-38 

4-94 

5-01 

4-31 

Albuminoids 

26-50 

29-81 

30-25 

26-06 

Myrosin  and  Albumen 

5-24 

6-46 

6-78 

6-14 

Soluble  Matter 

24-22 

31-64 

32-78 

31-41 

Volatile  Oil  . 

0-473 

1-437 

1-500 

1-381 

Potassium  Myronate 

1-692 

5-141 

5-366 

4-940 

Ash    .        . 

4-98 

5-04 

4-84 

4-91 

„    soluble 

• 

1-11 

1-01 

0-98 

0-77 
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The  ash  consists  mainly  of  phosphates  and  sulphates  of  potassium, 
calcium,  and  magnesium,  along  with  a  small  pi-oportion  of  iron  and 
silica,  and  mere  traces  of  sodium  and  chlorine.  The  phosphoric 
acid  varies  from  32  to  44  per  cent.,  and  amounts  to  about  three  times 
as  much  as  the  sulphuric  acid.  Carbonates  are  entirely  absent. 
Practically  no  difference  exists  in  the  composition  of  the  ashes  of 
the  two  varieties,  so  that  no  analytical  indications  can  be  obtained 
from  a  mere  examination  of  the  ash.  A  full  statement  of  the  results 
of  the  ash  analyses  of  the  different  kinds  will,  however,  be  found 
in  the  original  paper. 

In  the  process  of  manufacture,  the  sifting  chiefly  removes  the 
husk  and  dries  the  farina,  the  other  constituents  being,  as  it  were, 
concentrated.  This  is  well  seen  in  the  amount  of  volatile  oil  in 
brown  mustard.  Again,  the  fat,  which  averages  about  25  per 
cent,  in  the  seeds,  reaches  .37  per  cent,  in  the  farina ;  the  sulphur 
is  increased  nearly  one  half  per  cent.,  and  so  on  with  the  other 
constituents ;  while  the  cellulose  falls  about  two-thirds,  and  the 
moisture  about  one-half. 

The  white  seeds  differ  in  composition  from  the  brown,  chiefly  in 
not  yielding  volatile  mustard  oil,  in  the  fact  that  the  sulphur  is  lower, 
and  the  soluble  matters  higher  in  the  former  than  in  the  latter. 

Characteristic  Tests. — I.  The  aqueous  extract  of  white  mustard 
yields  with  solution  of  ferric  chloride  a  deep  blood-red  coloration ; 
this  reaction  is  so  slight  as  to  be  scarcely  apparent  with  a  similar 
extract  of  black  mustard. 

II.  The  aqueous  extract  of  white  mustard  acquires  in  a  few  hours 
a  powerful  odour  of  sulphuretted  hydrogen  :  that  of  black  mustard 
smells  only  of  the  pungent  mustard  oil. 

The  following  is  recommended  as  a  good  process  for  the  estima- 
tion of  the  volatile  oil  in  black  mustard  : — 

About  25  grams  of  crushed  brown  seeds  are  mixed  with  about  a 
quarter  of  their  weight  of  white  seeds  (also  crushed)  in  a  500  c.c. 
flask,  300  c.c.  cold  water  added,  and  allowed  to  stand  for  five  or  six 
hours.  The  highest  yield  of  oil  is  obtained  by  standing  for  this 
length  of  time,  and  sensibly  diminishes  after  six  hours,  gradually 
decomposing  in  contact  with  the  myrosin  ;  the  yield  after  the  lapse 
of  forty-eight  hours  will  reach  only  about  two-thirds  of  that  origin- 
ally present,  while  after  a  week  not  one-third  of  the  whole  will  be 
obtained.  We  have  found,  after  numerous  trials,  that  not  less  than 
three  hours  nor  more  than  six  should  be  allowed  to  elapse  between 
th.e  addition  of  the  water  to  the  mustard  and  its  distillation,  the  rule 
finally  adopted  being  to  allow  the  mixture  to  stand  for  five  hours . 
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The  flask  is  then  to  be  connected  with  a  small  Liebig's  condenser, 
and  the  liquid  distilled  until  no  more  oily  drops  are  seen  to  come 
over.  The  distillate  is  received  in  a  small  flask  (150  c.c),  con- 
taining 30  c.c.  ammonia,  sp.  gr.  0'88.  When  the  distillation  is 
judged  complete,  the  flask  is  disconnected,  and,  after  removing  the 
flame,  shaken.  If  the  steam  possesses  the  sharp  pungent  odour  of 
mustard  oil,  the  contents  are  further  distilled.  This  test  is  very 
sensitive.  When  the  boiling  proceeds  rapidly,  after  50  c.c.  have 
come  over,  it  will  almost  invariably  be  found  that  the  mustard  is 
entirely  deprived  of  volatile  oil.  The  distillation  finished,  the  con- 
denser is  well  rinsed  out  with  cold  distilled  water  into  the  receiver 
(this  is  necessary),  the  flask  corked  and  pat  aside  until  the  oily 
drops  have  quite  disappeared,  being  occasionally  shaken  for  this 
purpose ;  at  least  twenty-four  hours  are  usually  requisite.  When 
the  change  is  complete  the  flask  is  covered  with  a  porcelain  crucible 
lid,  and  boiled  for  a  few  minutes  to  expel  the  ammonia  to  a  weighed 
platinum  basin,  and  evaporated  to  dryness  on  the  water-bath,  sub- 
sequently dried  in  the  water-oven,  and  weighed.  The  amount  of 
thio-sinamine  thus  obtained  is  multiplied  by  "85344  :  the  product  is 
the  quantity  of  allyl  iso-thicyanate  contained  in  the  mustard  operated 
upon.  If  the  factor  3"5775  be  used,  the  amount  of  potassium 
myronate  is  ascertained. 

Thio-sinamine    is    formed   by    the    union    of   one    molecule   of 
ammonia  with  one  molecule  mustard  oil. 

CS,N,  C3H, -hNHg  =  CS,{|^'^_^^^^- 

The  results  of  over  forty  experiments  upon  the  amount  of  volatile 
oil  present  in  brown  mustard  are  here  shown,  a  few  of  the  separate 
determinations  being  given  : — 


Volatile  Oil 

per  cent. 

Whole  Mustard  Seeds 

0-486  0-465  0-468 

.     Average  0-473 

Brown  Farina,  Superfine 

1-439  1-436 

1-437 

„      Fine 

1-51     1-49     1-50 

1-500 

,,            „      Seconds 

1-358  1-418  1-367 

1-381 

The  paper  concludes  with  a  description  of  the  principal  reactions 
of  thio-sinamine,  comprising  its  behaviour  with  nitric  acid,  silver 
nitrate,  mercuric  chloride,  platinic  chloride,  Mayer's  reagent,  Ness- 
ler's  solution,  and  picric  acid. 

Eriodictyon  Californicum.  W.  C.  Holzhauer.  (Amer.  Journ. 
of  Pharm.,  August,  1880.)  The  author  has  examined  the  leaves 
of  this  plant,  and  has  found  them  to  contain  sugar,  wax,  a  resinous 
substance  analogous  to  caoutchouc,   a  tannin    striking  green  with 
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ferric  solutions,  and  a  crystallizable  acid  substance  devoid  of  odour 
and  taste.  The  yield  of  these  crystals  was  too  small  for  further 
investigation.     No  alkaloids  could  be  detected. 

The  process  of  analysis  employed  is  fully  described  in  the  paper. 

Scybalium  FungiformaB.  Dr.  T.  Peckolt.  (ZeitscTcr.des  oesterr. 
A^oth.  Ver.,  1880,  3G9.)  This  plant  belongs  to  the  order  Balano- 
jiheracece,  sub-order  Scybalacece,  and  is  popularly  called  in  Brazil 
"Esponja  de  raiz "  (rootsponge),  and  "  Cogumello  de  sangue " 
(blood-fungus). 

The  tubers  of  this  parasitic  plant  have  been  examined  by  the 
author,  and  found  to  contain  a  crystallizable  alkaloid,  "  scyhaline," 
and  a  crystallizable  acid  "  scybalic  acid,"  and  a  peculiar  bitter 
principle.     1,000  parts  of  the  fresh  tubers  were  found  to  contain, — 

Yellow  soft  Eesin  (resembling  caoutchouc)  .  0-735 

Brown  Acid  Eesin        .....  1-746 

Albuminoid  substance          ....  0-340 

Scybalme 0-050 

ScybaUe  Acid 0-061 

Bitter  Principle   ......  1-659 

Kitrogenous  Extractive        ....  3-100 

Glucose 6-847 

Starch 19-740 

MaUc  Acid 0-131 

Pectic  Substances        .....  5-580 

Dextrine,  and  ^Mineral  Substances       .         .  15-660 

Moisture 927-240 

CeUulose 13-181 

Mucilage 3-930 

Scybaline  crystallizes  in  small  white  transparent  needles,  of  a 
bitter  pungent  taste,  but  without  odour.  It  is  difficultly  soluble 
in  cold  water,  but  readily  soluble  in  boiling  water,  alcohol,  and 
ether.  The  solution  forms  precipitates  with  chloride  of  gold  and 
perchloride  of  platinum. 

Scybalic  acid  forms  small  white  granular  crystals,  soluble  in 
water,  alcohol,  and  ether.  Its  aqueous  solution  forms  a  brown 
flocculent  precipitate  with  ferric  chloride. 

The  bitter  principle  is  a  brown,  amorphous,  hygroscopic  sub- 
stance, soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Its 
aqueous  solution  is  neutral,  and  forms  yellow  precipitates  with 
mercuric  chloride  and  perchloride  of  platinum. 

The  starch  granules,  ai'e  peculiar  in  form  and  markings  (vide 
woodcuts  in  original  paper). 

Tannin  is  entirely  absent  in  this  parasite. 
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Note  on  Htmg'ariaii  Red  Pepper.  H.  B.  Brady.  (Plarm. 
Journ.,  3rd  seines,  xi.,  469.)  Faprika,  the  red  pepper  of  the  Hun- 
garians, is  prepared  entirely  from  the  fruit  of  Capsicum  annuum.  Of 
this  species,  which  is  extensively  grown  in  Hungary,  there  exist  a 
great  number  of  varieties,  distinguished  by  the  size  and  shape  of 
the  fi'uits,  and  their  milder  or  sharper  flavour.  The  larger  fruits 
are  as  a  rule  comparatively  mild,  and  have  a  sweetish  taste  of  their 
own  ;  whilst  the  small  pointed  sorts  are  commonly  the  more  pungent. 
The  degree  of  pungency,  as  well  as  the  particular  flavour,  is  said 
to  depend  in  part  upon  locality,  and  in  part  also  upon  method  of 
cultivation. 

The  Szegediner  paprilca  is  the  sort  most  esteemed  by  the  Hun- 
garians. Some  specimens  of  this  variety  which  have  been  sent  to  the 
author  resembled  the  large  capsicums  seen  in  our  own  markets,  ex- 
cept that  they  are  broad  or  truncate  at  the  apex,  instead  of  pointed. 
The  pepper  is  ground  with  very  little  preliminary  drying,  hence 
there  is  considerable  diflBculty  in  keeping  the  powder.  It  is  the 
custom  to  put  it  on  the  table  in  a  salt-cellar,  not  in  a  cruet ;  but 
many  Hungarian  dishes  are  seasoned  with  it  before  being  brought 
to  tablei  When  fresh,  it  is  an  agreeable  condiment ;  but  if  kept  in 
an  open  vessel  it  becomes  dry  and  tasteless,  whilst  in  a  closed  one 
it  soon  turns  mouldy. 

The  Constituents  of  Podophyllum  Peltatum.  Dr.  V.  Podwys- 
sotzki.  (^Arcliiv  fur  experiment.  Pathol,  and  Pharm.,  October  30th, 
1880;  Chem.  and  Drug.,  December,  1880.)  The  following  consti- 
tuents were  isolated  by  the  author  from  podophyllum  rhizome,  and 
from  podophyllin : — 

1.  A  colourless  and  difficultly  crystallizable  and  very  poisonous 
substance  (1-5  mg.  being  sufficient  to  kill  a  cat),  of  a  very  bitter 
taste,  only  slightly  soluble  in  water,  but  very  soluble  in  alcohol, 
forming  a  slightly  acid  solution.  This  he  proposes  to  call  podo- 
phyllotoxine. 

2.  By  treating  the  above  substance  with  solution  of  ammonia 
or  calcium  hydrate,  two  further  substances  were  obtained.  One  of 
these,  named  by  him  picropodophyllin,  is  crystallizable,  chemi- 
cally indifferent,  insoluble  in  water,  poisonous,  and  intensely  bitter 
in  taste ;  the  other,  to  which  the  name  podophyllic  acid  has  been 
given,  combines  with  the  alkali  employed,  and  when  libei'ated  from 
this  combination  is  found  to  be  easily  soluble  in  hot  water,  and 
strongly  acid  to  test  paper. 

3.  A  harmless  substance,  crystallizing  in  yellow  needles,  resem- 
bling quercetin  in  its  properties. 
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4.  A  considerable  quantity  of  a  green  oil,  as  well  as  of  a 
crystalline  fatty  acid,  both  toxicologically  inert. 

In  preparing  the  toxicologically  active  principles  of  podophyllum 
peltatum  in  a  pure  state,  care  must  be  taken  to  separate  out, 
as  far  as  possible,  the  substances  3  and  4.  The  author's  method 
is  as  follows  : — Commercial  or  self-prepared  podophyllin,  finely 
triturated,  is  placed  in  a  capacious  flask,  covered  with  about  ten 
times  its  volume  of  chloroform,  and  the  whole  digested  for  some 
time  on  a  water-bath.  The  chloroform  is  filtered  off  from  the 
insoluble  residue  in  the  flask,  and  this  is  treated  with  a  fresh 
quantity  so  long  as  the  washings  come  ofi"  coloured  and  perceptibly 
bitter ;  as  a  rule,  this  operation  must  be  renewed  six  or  eight 
times.  The  washings  are  then  collected  and  placed  in  a  distilling 
vessel,  from  which  the  chloroform  is  distilled  oS"  until  the  residue 
has  assumed  the  consistence  of  a  thin  syrup.  The  remainder  of 
the  chloroform  is  then  expelled  by  evaporating  on  a  water-bath. 
If  the  distillation  is  continued  too  long,  the  tenaciousness  of  the 
mass  renders  its  removal  from  the  distilling  vessel  very  difficult. 
The  concentrated  extract  is  then  lixiviated  with  petroleum-ether 
on  a  water-bath,  until  every  trace  of  fatty  matter  is  dissolved  out. 
The  first  portions  of  the  petroleum-ether  used  show  a  deep  green, 
the  last  portions  a  light  green  colour.  During  the  digestion  with 
petroleum- ether,  the  tenacious  magma  swells  up  a  good  deal  and 
requires  constant  stirring.  In  proportion  as  the  fatty  matters  are 
extracted,  the  mass  gets  more  friable,  and  becomes  at  last  a  pale 
yellowish  grey  powder.  In  evaporating  the  petroleum-ether  wash- 
ings, a  deep  green  oleaginous  substance  is  obtained,  from  which, 
after  a  time,  a  colourless  fatty  acid  crystallizes  out,  the  mother- 
liquor  consisting  of  a  green,  unpleasant-smelling  oil.  The  author 
has  not  examined  the  chemical  nature  of  these  two  substances,  since 
he  found  them  to  be  toxicologically  inactive.  Petroleum- ether, 
therefoi'e,  dissolves  out  no  active  principle  from  podophyllum, 
while  the  chloroform  is  extremely  rich  in  such. 

The  substance  resembling  quercetin,  and  which  is  likewise  inert, 
being  insoluble  in  chloroform,  does  not  therefore  pass  into  the 
chloroform  extract.  The  author,  therefore,  considers  chloroform 
the  best  menstruum  for  extracting  the  active  principles  of  podo- 
phyllum. He  is  engaged  in  examining  the  chemical  constitution  of 
these  active  principles,  and  promises  a  further  report  on  this 
subject. 

Podophyllin.  I.  Guareschi.  {Gazzetta  Chim.  Ital.,  x.,  16-20.) 
The  author  has  examined  the  podophyllin  of   commerce  obtained 
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from  Podophyllum  ^eltatum,  and  finds  it  consists  of  two  substances, 
a  resin  soluble  in  ether,  and  a  glucoside  wbich  is  not  soluble  in 
ether.  This  glucoside  is  decomposed  by  the  action  of  emulsin,  or 
when  boiled  with  dilute  sulphuric  acid ;  in  the  latter  case,  the 
solution  on  cooling  deposits  a  white  powder,  whilst  the  sugar 
remains  dissolved.  The  product  of  the  decomposition  of  the 
glucoside  is  soluble  in  alcohol  and  also  in  boiling  water,  being 
deposited  again  as  the  solution  cools ;  it  has  not  been  examined. 

When  commercial  podophyllin  is  fused  with  potash  and  treated 
in  the  usual  way,  it  yields  a  small  quantity  of  a  product  which 
seems  to  contain  hydroxysalicylic  acid,  parahydroxybenzoic  acid, 
and  pyrocatechol. 

The  author  considers  that  the  glucoside  in  podophyllin  resembles 
convolvulin  and  turpethin. 

Nerium  Odorum.  H.  Gr.  Greenish.  (Pharm.  Jotmi.,  3rd  series, 
xi.,  873.)  Neriiim  odorum,  the  sweet-scented  oleander,  is  much  culti- 
vated in  India  for  its  flowers,  which  are  used  in  certain  religious 
ceremonies  by  the  Hindoos.  All  parts  of  the  plant,  especially  the 
root,  are  recognised  by  the  natives  as  poisonous  ;  yet  it  is  prescribed 
in  leprosy  and  other  diseases.  The  root  has  a  greyish  wrinkled 
bark,  which  is  internally  yellowish  green,  and  covers  a  soft  yellowish 
grey  wood.  The  bark  is  composed  of  about  10  rows  of  cork  cells, 
followed  by  parenchymatous  tissue,  which  is  traversed  longitudinally 
by  numerous  laticiferous  vessels,  and  is  free  from  bast  fibres.  On 
treating  sections  with  iodine  and  zinc  chloride,  the  parenchymatous 
cells  are  coloured  blue  and  the  dried  latex  absorbs  iodine,  assuming 
a  yellow  colour.  The  wood  consists  of  the  usual  elements,  wood- 
cells  and  vessels  which  are  thin-walled  and  of  small  diameter,  and 
medullary  rays  composed  of  a  single  row  of  parenchymatous  cells 
loaded  with  starch  grains.  A  sample  of  bark  examined  was  found 
to  be  internally  and  externally  of  a  grey-brown  colour,  bearing 
some  resemblance  to  mezereon  bark,  from  which,  however,  its  short 
fracture  at  once  distinguished  it ;  the  parenchyma  contained  small 
starch  grains  and  crystals  of  calcium  oxalate,  also  numerous  groups 
of  bast  fibres  arranged  in  a  ring  around  the  wood. 

The  author's  chemical  examination  of  this  bark  shows  that  it 
contains  two  closely  allied  non-nitrogenous,  bitter  principles,  prob- 
ably glucosides,  both  possessing  the  characters  of  powerful  cardiac 
poisons.  These  he  proposes  to  name  neriodorein  and  neriodorin. 
The  process  by  which  these  principles  wei'e  extracted  is  fully  de- 
scribed in  the  paper. 

Neriodorem  is  a  pale  lemon-yellow  amorphous  powder,  of  an  in- 


MATERIA   MEDICA   AND    PHARMACY.  155 

tensely  bitter  taste,  followed  by  a  numbing  sensation  lasting  a 
considerable  time.  It  is  insoluble  in  petroleum  spirit,  etber,  benzol, 
chloroform,  carbon  bisulphide,  amyl-alcohol,  and  acetic  ether,  but 
is  easily  soluble  in  cold  water  and  in  alcohol ;  if  contaminated  with 
small  quantities  of  neriodorin,  it  becomes  extremely  hygroscopic. 
The  dry  powder  yields  with  sulphuric  acid  a  reddish  brown  colour, 
at  the  edges  violet,  passing  gradually  to  a  dirty  yellowish  brown  and 
green  ;  with  sulphuric  acid  and  cane  sugar,  at  first  the  same  colour, 
turning  violet-blue ;  with  nitric  acid  added  to  the  sulphuric  acid 
solution,  yellow ;  and  with  Froehde's  reagent  a  deep  dirty  violet 
colour.  An  aqueous  solution  (1  :  100)  is  neutral  to  test  paper,  and 
turns  slightly  brown  on  the  addition  of  ferric  chloride.  Potassio- 
mercuric  iodide,  copper  acetate,  neutral  lead  acetate,  and  basic  lead 
acetate  produced  no  precipitates ;  but  if  the  last-named  reagent  be 
succeeded  by  a  drop  of  ammonia  solution,  a  bulky  gelatinous  preci- 
pitate is  formed.  Tannic  acid  throws  down  a  yellowish  precipitate. 
Fehling's  copper  solution  is  reduced  on  boiling  with  the  aqueous 
solution  of  neriodore'in ;  but  the  ease  with  which  the  latter  dissolves 
in  absolute  alcohol  and  in  a  solution  of  1  vol.  chloroform  in  4  vols, 
of  absolute  alcohol,  proves  the  reaction  not  to  be  due  to  any  sugar 
present  as  impurity,  although  that  substance  was  detected  in  the 
root. 

Neriodorin  is  a  clear  yellow,  transparent,  tenacious,  varnish-like 
mass,  not  pulverizable,  easily  soluble  in  chloroform,  very  difficultly 
soluble  in  cold  water,  but  imparting  to  it  its  bitter  taste ;  insoluble 
in  petroleum  spirit,  benzol,  and  carbon  bisulphide ;  very  slightly 
soluble  in  ether,  and  rather  readily  soluble  in  alcohol.  Its  behaviour 
to  reagents  is  very  similar  to  that  of  the  preceding  principle,  except 
that  a  cold  saturated  aqueous  solution  is  coloured  a  deep  reddish 
brown  by  ferric  chloride,  the  colour  being  discharged  by  acids  and 
alkalies ;  and  yields,  with  basic  lead  acetate,  gelatinous  flocks,  and 
with  potassio-mercuric  iodide  a  copious  whitish  precipitate. 

Sophisticated  Eose  Petals.  T.  E.  Greenish.  (Pharm.  Journ., 
3rd  series,  xi.,  733.)  Rose  petals  artificially  coloured  with  rosaniline 
have  lately  occurred  in  the  market,  and  may  be  readily  recognised 
by  a  test  recently  recommended  in  the  JDer.  der  deutsch.  chem.  Ges. 
(xiii.,  2,263)  for  the  detection  of  rosanilin  in  red  wines. 

To  carry  out  this  process,  a  tincture  of  the  petals  in  proof  spirit 
is  prepared  of  a  strength  of  about  1  in  8.  The  deep  crimson  colour 
of  the  tincture  contrasts  strongly  with  that  made  from  natural  rose 
petals,  which  has  but  a  slight  colour. 

Two  ounces  of  this  tincture  are  made  alkaline  by  ammonia,  a  few 
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threads  of  fine  white  wool  added,  and  the  whole  boiled  until  the 
spirit  and  ammonia  are  dissipated.  The  wool  is  taken  out,  washed, 
and  heated  gently  in  a  test  tube  with  a  small  quantity  of  a  10  per 
cent,  solution  of  caustic  potash  ;  the  resulting  brown  solution  is 
cooled,  and  diluted  with  half  its  volume  of  alcohol.  A  quantity  of 
ether  equal  in  volume  to  the  mixture  is  added,  and  the  whole  well 
shaken.  The  ether  rises  to  the  surface,  is  removed,  and  on  the 
addition  of  acetic  acid  the  pink  colour  of  acetate  of  rosanilin  is  at 
once  produced  and  instantly  discharged  by  the  action  of  nascent 
hydrogen. 

Iva  (AchUlaea  Moschata).  Dr.  v.  Planta-Reichenau.  (Phar- 
maceutisches  Handelsblatt,  1880,  No.  23.)  The  iva  plant,  Achilliva 
moschata,  grows  in  Switzerland,  at  an  altitude  of  1,500  to  3,400 
metres,  and  is  used  as  a  nervine  tonic  and  as  a  febrifuge.  The 
leaves,  on  crushing,  emit  a  characteristic  musk-like  odour.  The 
author's  examination  of  this  plant  shows  the  presence  of  the  fol- 
lowing constituents : — 

1.  Ivaol,  Co^H^qOo,  a  clear  pale-yellow  essential  oil  of  a  pleasant 
aromatic  odour,  and  a  warm  bitter  taste  faintly  resembling  that  of 
oil  of  pepperment. 

2.  Ivain,  C24H42O3)  ^  yellow  substance  of  a  peculiar  odour  and 
intensely  bitter  taste,  insoluble  in  water,  but  soluble  in  alcohol. 

3.  Achillein,  Coq  Hgg  No  0;^5,  a  bitter  principle  soluble  in  water,  but 
difficultly  soluble  in  absolute  alcohol ;  also  occurring  in  Acliillcea 
viillefolium. 

4.  Moschatin,  CoHoyNO^,  an  odorous  principle  of  an  aromatic 
bitter  taste,  somewhat  soluble  in  alcohol,  but  almost  insoluble  in 
water. 

5.  Stearic  Acid. 

According  to  M.  Bernhard,  this  drug  is  best  administered  in  the 
form  of  a  tincture  or  of  a  wine. 

Mikania  Guaco  as  a  Remedy  for  Snake  Bite.  (Pharm.  Journ., 
3rd  series,  xi.,  369.)  In  South  America,  under  the  name  of  "  guaco," 
several  plants  enjoy  a  considerable  reputation  as  remedies  against 
snake  bites.  Most  of  them  are  species  of  Aristolochia,  but  one,  the 
Mikania  Guaco,  is  a  composite  plant.  Notwithstanding  this  reputa- 
tion, very  little  trustworthy  evidence  has  been  published  as  to  the 
real  efficacy  of  any  of  them,  and  an  attempt  made  by  Dr.  Schom- 
burk  a  few  years  since  to  introduce  the  Mikania  Guaco  into  South 
Australia,  with,  a  view  of  clearing  up  the  doubt,  does  not  appear 
to  have  led  to  a  definite  result.  In  a  letter,  however,  recently  re- 
ceived by  the  Directors  of  the  Royal  Gardens  at  Kew,  from  Mr.  R. 


MATEEIA   MEDICA   AND    PHARMACY.  157 

B.  White,  of  La  Salada,  New  Granada,  the  writer  gives  his  personal 
testinK»ny  as  to  the  value  of  the  remedy,  together  with  some  other 
information  respecting  it. 

The  writer  says  that  the  Mikania  Ckmco  is  the  true  "  guaco,"  and 
forms  the  basis  of  all  the  preparations  of  the  snake  bite  doctors  of 
the  district.  There  are  two  varieties,  one  with  green  stems,  the 
other,  called  "  morado,"  with  purple,  the  latter  being  most  prized. 
There  are  several  species  of  snakes  in  the  country  whose  bite  is 
deemed  mortal,  some  of  them  killing  in  a  very  few  hours ;  but  the 
guaco,  properly  and  promptly  administered,  is  a  cure  for  the  bite  of 
the  most  venomous. 

In  cases  of  snake  bite,  when  the  guaco  leaves  can  be  obtained 
fresh,  an  infusion  in  sugar  water  is  made  in  the  proportion  of  one 
leaf  to  a  large  cupful,  and  this  quantity  is  given  hot  every  hour.  It 
is  said  to  stop  the  vomiting  usually  occurring.  The  leaves  are  also 
preserved  by  bruising  and  placing  them  in  alcohol,  and  of  the 
tincture  thus  formed  a  teaspoonful  is  administered  every  half-hour, 
for  an  hour  and  a  half,  and  then  every  hour,  gradually  diminishing 
the  dose.  Hot  poultices  of  the  bruised  leaves  and  stem  of  the  plant 
are  applied  to  the  wound,  taking  care  not  to  use  sufficient  heat  to 
drive  off  the  volatile  principles  of  the  plant.  If  there  be  swelhng 
and  pain,  the  limb  is  fomented  with  hot  water  to  which  some  tinc- 
ture of  guaco  has  been  added. 

The  Mihania  Guaco  is  described  as  growing  from  seeds  in  any 
good  soil  where  there  is  a  temperature  of  24-25°  C. ;  and  it  would 
appear  to  be  a  plant  deserving  of  physiological  and  chemical  experi- 
ments to  determine  its  true  character.  It  is  worthy  of  note  that  it 
was  at  one  time  said  to  be  the  source  of  condurango. 

Note  on  Mikania  Guaco.  J.  G.  Baker.  (JPharm.  Journ.,  3rd 
series,  xi.,  471.)  Mihania  Guaco  is  a  form  of  a  plant  widely 
diffused  in  Tropical  America,  which  is  known  under  a  great  many 
different  botanical  names.  It  is  the  Eupatorium  amarum  of  Vahl ; 
Eupatorium  parviflorum  of  Aublet's  "  Guiana,"  tab.  315  ;  E.  vinccB- 
folium  of  Lamarck,  in  the  French  "  Encyclopedic  "  ;  Mihania  amara 
of  Willdenow  and  De  Candolle ;  Mihania  Huaco  of  De  Rieux  ;  M. 
argijrosUgma  of  Miquel's  "  Stirpes  Surinamenses,"  tab.  ^55 ;  and 
M.  Guaco  and  Tafallana  of  H.  B.  K.  and  De  Candolle.  Under  the 
name  of  Mihania  Guaco  there  are  figures  in  H.  B.  K., "  PI.  Equin.," 
tab.  105,  and  Descourtilz's  "  Medical  Flora  of  the  Antilles,"  tab. 
197,  and  under  the  name  of  M.  amara,  var.  Guaco,  in  the  author's 
"  Monograph  of  the  Brazilian  Composite,"  tab.  66.  It  ranges 
from  Panama  and  Nicaragua  to  Peru  and  Central  Brazil. 
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Pereiro  Bark.  Dr.  0.  Hesse.  (Liehig's  AnnaJen,  ccii.,  141-149, 
and/o?(>'H.  Ghem  Soc,  1880,  675.)  An  extract  from  this  bark  is  used 
in  Brazil  as  a  febrifuge.  The  bai'k  is  obtained,  according  to  Peckolt, 
from  Gelssospennum  velosii,  whilst,  according  to  Baillon,  it  is  from 
Geissospermuvi  Iceve.  Gros  (Uepert.  Pharm.,  Ixxvi.,  32)  finds  it  to 
contain  an  alkaloid,  which  is  styled  pereirine ;  whilst  Peretti 
(Joitrn.  Chim.  Med.,  xxvi.,  162)  concludes  that  it  contains  other 
alkaloids.  The  author  has  obtained  from  this  bark  two  alkaloids  ; 
viz.,  geissospermine  and  pereirine.  The  alcoholic  extract  of  the 
bark  is  treated  with  soda,  and  then  extracted  with  ether.  The 
ethereal  extract  is  subsequently  treated  with  acetic  acid,  and  the 
dark-brown  acetic  acid  solution  is  shaken  up  with  ammonia  and 
ether.  Geissopermine  then  separates  out,  and  the  pereirine  remains 
dissolved  in  the  ether,  and  is  obtained  by  evaporating  the  ethereal 
solution. 

Geissospermine,  C^g  Ho^  Ng  0^  +  Ho  0,  crystallizes  from  alcohol  in 
small  white  prisms,  the  ends  of  which  are  surmounted  by  domes. 
It  dissolves  easily  in  hot,  and  sparingly  in  cold  alcohol,  the  solu- 
tion having  an  alkaline  reaction.  It  is  insoluble  in  ether  and  water. 
It  dissolves  easily  in  dilute  acids,  and  is  precipitated  from  these 
solutions  by  alkalies.  Concentrated  nitric  acid  gives  a  purple-red 
coloration,  which,  when  heated,  becomes  orange-yellow.  Its  solu- 
tion in  pure  concentrated  sulphuric  acid  is  at  first  colourless,  it 
however  becomes  blue  very  soon,  and  then  the  colour  fades  again ; 
in  presence  of  molybdic  acid  the  blue  is  produced  at  once,  and  is 
permanent.  When  heated  with  soda  lime,  a  body  is  formed  sublim- 
ing in  leaflets,  easily  soluble  in  ether,  and  giving  a  blue  coloration 
with  sulphuric  acid  solution  of  molybdic  acid,  but  no  coloration 
with  nitric  acid.     It  undergoes  a  change  when  heated  to  160°. 

Its  hydrochloride  is  amorphous ;  the  platinochloride  forms  an 
amorphous,  light  yellow  precipitate,  which  loses  water  at  130°,  and 
then  has  the  composition  (Cjg  Ho^  No  Oo  H  Cl)2  Pt  Cl^..  The  auro- 
chloride  is  a  dirty  brown  amorphous  body.  Its  oxalate  crystallizes 
from  alcohol  as  a  white  powder,  consisting  of  microscopic  needles. 
The  sulphate  crystallizes  from  alcohol  in  stellate  grouped  white 
needles,  is  easily  soluble  in  water  and  hot  alcohol,  sparingly  in  cold 
alcohol,  and  insoluble  in  ether.  Dried  at  100°,  it  has  the  formula 
(C^g  Hg  j^  Ng  Oo)2  H2  S  0^.  By  means  of  the  aqueous  solution  of 
the  sulphate,  the  author  has  tested  the  delicacy  of  its  reactions 
with  several  bodies,  and  finds  that  the  alkaloid  is  most  easily  pre- 
cipitated  by  ammonia  and  soda,  whereas  the  reaction  with  phospho- 
tungstic  acid  is  not  very  delicate. 
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Pereirme,  C^gHo^NgO. — This  alkaloid,  obtained  as  described 
above,  is  purified  by  dissolving  it  in  acetic  acid  and  boiling  with 
animal  charcoal ;  from  the  yellow  solution  obtained,  ammonia  gives 
a  white  amorphous  precipitate,  which,  when  air-dried,  is  a  greyish- 
white  powder.  It  is  easily  soluble  in  alcohol,  ether,  and  chloro- 
form ;  also  in  dilute  acids,  from  which  latter  it  is  precipitated  by 
alkalies.  Concentrated  sulphuric  acid  dissolves  it  with  a  violet- 
red  colour,  and  nitric  acid  with  a  purple-red.  It  melts  at  124°  to 
a  red  mass.  Its  sulphate  and  hydrochloride  are  amorphous,  and 
easily  soluble  in  alcohol.  Its  platinochloride '  is  a  yellowish  grey 
amorphous  precipitate,  having  the  composition  (C^g  Ho^N'o  0  H  Cl)^ 
PtClj-h4H2  0. 

The  Constituents  of  Damiana.  H.  B.  Parsons.  (Nev; 
Bemedies,  September,  1880.)  Analyses  of  damiana  (Turnera 
Aphrodisiaca)  show  it  to  have  the  following  composition  :  — 

Moisture,  at  115-125°  C 9-06 

Ash,  by  combustion         .....  8"37 

Chlorophyll,  Soft  Eesiu,  Volatile  Oil       .        .  8-06 

Hard,  brown  Eesiu.         .....  6"39 

Sugar,  Colour,  and  Extractive  matter     .        .  6'42 

Tannin 3-46 

Bitter  Substance 7-08 

Gum 13-50 

Starch  Isomers 6"15 

Acid  and  Alkali  extracts         ....  10'02 

Albuminoids 14-88 

Cellulose 5-03 

98-42 

The  author  believes  the  hard  resin  to  be  medicinally  inactive,  but 
considers  it  very  probable  that  to  the  soft  resin  may  be  attributed 
many  of  the  unpleasant  irritant  effects  following  the  administration 
of  alcoholic  extracts  of  damiana. 

The  volatile  oil  does  not  exceed  0*2  per  cent.  It  was  not  further 
examined,  but  in  the  author's  opinion  it  appeared  to  resemble  oil 
of  turpentine. 

The  bitter  substance  is  an  amorphous,  light  brown,  uncrystalliz- 
able  solid,  containing  no  nitrogen,  and  apparently  not  a  glucoside. 
Its  bitterness  is  not  unpleasant  nor  very  persistent.  Water  and 
alcohol  freely  dissolve  this  bitter  extractive,  but  it  is  insoluble  in 
ether,  chloroform,  benzol,  petroleum  naphtha,  and  carbon  bisul- 
phide. Repeated  experiments  failed  to  separate  this  substance  in 
a  crystalline  form,  and  thorough  treatment  with  animal  charcoal 
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did  not  deprive  it  of  colour ;  it  is  not  precipitated  by  acetate  or 
basic  acetate  of  lead,  or  by  any  other  of  the  ordinary  reagents. 

The  author  believes  that  this  bitter  substance  is  a  true  tonic  of 
especial  value  to  dyspeptic  patients.  For  their  use  it  should  not  be 
administered  as  fluid  extract  or  tincture  (both  of  vphich  contain  the 
objectionable  irritant  resins),  but  rather  as  an  infusion  or  decoction. 
He  has  seen  very  marked  good  effects  in  three  cases  where  the 
persons  experimented  upon  were  constantly  troubled  with  dis- 
ordered stomach  and  attendant  sick  headaches  ;  in  each  of  these 
cases  the  faithful  use  of  damiana  "  tea  "  twice  a  day  has  resulted 
in  apparent  cure,  after  about  one  to  two  months'  experimentation. 

The  tannin  gives  a  greenish  brown  colour  with  ferric  salts,  but 
possesses  no  marked  astringency. 

From  what  has  been  stated,  it  seems  probable  that  alcoholic  pre- 
parations may  be  irritating  in  many  cases  because  they  contain  the 
soft  resin,  and  that  aqueous  exti-acts  are  probably  tonic  because 
they  contain  the  bitter  extractive.  At  the  same  time,  the  alcoholic 
extracts  may  possibly  be  more  useful  when  they  can  be  borne  by 
the  stomach.  Possibly,  also,  the  reputed  aphrodisiac  virtues  of 
damiana  may  be  due  to  the  single  or  conjoined  action  of  the  soft 
(and  probably  irritating)  resin,  and  of  the  bitter  extractive. 

Note  on  the  History  of  Saffron.  C.  B.  Allen.  (From  a  paper 
read  before  the  Pharmaceutical  Society,  December  1st,  1880,  and 
published  in  the  PJiarm.  Joiorn.,  3rd  series,  xi.,  449.)  The 
historical  data  collected  by  the  author  lead  him  to  infer  that 
saffron  may  posibly  have  been  known  to  the  Celts  before  the 
advent  of  C^sar,  and  that  it  is  in  the  highest  degree  probable 
that  it  was  originally  introduced  by  the  Phoenicians,  and  bartered 
them  for  tin  to  the  western  barbarians.  The  latter,  from  their  love 
for  fine  colours,  were  likely  in  the  first  instance  to  be  attracted 
by  it  on  account  of  the  stain  it  produces,  while  subsequent  and 
closer  intercourse  with  the  Phoenicians,  would  doubtless  have 
taught  them  to  use  it  as  they — the  Phoenicians — used  it,  in  the 
form  of  a  condiment.  This  use  has  probably  descended  from 
generation  to  generation,  and  continues  to  exist  at  the  present  day 
in  several  European  countries  ;  in  England  notably  in  Cornwall. 

The  Uses  of  Saffron  in  the  Pharmacopceia.  E.  M.  Holmes. 
(From  a  paper  read  before  the  Pharmaceutical  Society,  December 
1st,  1880,  and  published  in  the  Pharm.  Joiirn.,  3rd  series,  xi.,  449.) 
According  to  the  authors  of  "  Pharmacographia,"  and  of  several 
other  well-known  text  books  of  materia  medica  and  botany,  saffron 
is  of  no  value  as  a  medicinal  agent,  and  only  retains  its  place  in  the 
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materia  medica  as  a  colouring  and  flavouring  agent.  The  author 
of  the  present  paper  points  out  that  in  such  preparations  as  de- 
coctum  aloes  co.,  pil.  aloes  cum  myrrha,  tinct.  rhei,  and  tinct. 
cinchonse  co.,  the  presence  of  saffron  can  hardly  be  accounted  for 
on  the  gi'ound  that  it  is  a  colouring  and  flavouring  agent,  and  that 
its  use  in  these  preparations  must  therefore  be  traced  to  another 
source.  These  and  many  other  valuable  preparations  of  the 
Pharmacopoeia,  when  first  introduced,  were  intended  to  imitate 
or  supplant  certain  patent  medicines  or  proprietary  articles  which 
the  medical  practitioner  of  former  times  found  advantageous  to 
use,  just  as  those  of  the  present  day  have  adopted  chlorodyne,  or 
liq.  bismuthi.  Thus,  decoctum  aloes  replaces  baume  de  vie,  or 
balsam  of  life  ;  pil.  aloes  et  myrrhae  is  still  called  pil.  rufi  ;  pulvis 
cretiB  aromaticus  may  be  traced  back  through  the  names  of  con- 
fectio  cardiaca,  from  the  London  Pharmacopoeia  of  1745,  to  that  of 
1724,  where  it  occurs  as  Raleigh's  electuary,  or  confectio  Raleigh - 
ana,  with  over  forty  ingredients  ;  tinct.  cinchonge  co.  is  still  known 
as  Huxham's  tincture  of  bark  in  England,  Belgium,  and  Spain;  and 
tinct.  opii  ammoniata  as  paregoric  elixir  in  Scotland.  The  use  of 
saffron  in  some  of  the  above  preparations,  such  as  pil.  rufi,  may  be 
traced  back  to  the  time  of  Culpepper,  who  lived  between  1616  and 
1654,  and  indeed  to  the  influence  of  astrology  on  medicine.  He 
and  some  of  his  contemporaries,  reflecting  the  belief  of  preceding 
generations,  speak  of  saffron  as  a  stimulant,  and  attribute  to  it 
various  other  medicinal  virtues. 

In  the  author's  opinion,  saffron  might  in  future  Pharmacopoeias 
be  with  advantage  omitted  from  most  of  the  preparations  for  which 
it  is  now  used,  and  retained  only  in  the  form  of  a  tincture  or  syrup, 
or  preferably,  a  glycerole. 

A  Poisonous  Star  Anise.  Prof.  T.  Husemann.  (Pharmaceuf. 
Zeitung,  1880,  530.)  In  a  communication  to  the  Pharm.  WeeJc- 
blacl,  A.  J.  C.  Geerts,  of  Yokohama,  calls  attention  to  a  poisonous 
fruit  closely  allied  to  star  anise,  which,  though  described  in  some 
works  as  poisonous,  or  at  least  suspicious,  has  hitherto  received 
hardly  any  attention  from  pharmacologists  and  toxicologists.  The 
fruit  in  question  is  deinved  from  IlUcium  relicjioswn,  Siel.,  a 
Japanese  tree  which  has  been  confounded  by  several  writers  with 
the  true  Illicium  anisatuim,.  The  toxic  properties  of  the  former  are 
well  marked.  The  prevailing  notion  that  the  two  plants  are  mere 
varieties  of  the  same  species,  owing  their  differences  to  climatic 
influences,  is  shown  by  the  author  to  be  untenable,  since  the 
Japanese  Illicium  bears  poisonous  fru.it  when  cultivated  in  China, 
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■whereas  the  Cochin  China  Illicium  -undergoes  no  change  in  the 
properties  of  the  fruit  when  grown  in  that  country.  The  two  must, 
therefore,  be  regarded  as  distinct  species.  A  preliminary  examin- 
ation of  the  Japanese  fruit  has  revealed  the  absence  of  an  alkaloid. 

The  following  distinguishing  features  between  the  two  fruits  are 
mentioned  by  Geerts: — The  ends  of  the  carpels  of  the  Japanese 
fruit  are  pointed  and  curved  upwards,  whilst  the  apex  of  the  star 
anise  is  mostly  pressed  in,  and  extended  horizontally.  The  former, 
moreover,  are  more  woody,  rougher  on  the  surface,  as  well  as  more 
compressed  and.  more  boat-shaped,  than  the  rosette-like  star  anise, 
and  enclose  much  brighter  seeds  of  a  yellowish  colour.  The  odour 
and  taste  of  the  Japanese  drug  remind  of  camphor  or  bay  berries 
rather  than  of  anise. 

Star  Anise.  E.  M.  Holmes.  (Pliarm.  Journ.,  3rd  series,  xi., 
489.)  Recent  papers  on  a  poisonous  variety  of  star  anise  (see  the 
preceding  abstract)  induced  the  author  to  make  a  comparative 
examination  of  the  fruits  of  different  species  of  Illicium.  He  finds 
that  there  is  so  great  a  similarity  in  the  leaves  and  fruits  of  different 
species,  that  it  is  not  at  all  surprising  that  Linn  sens  should  have 
confounded  the  Japanese  and  Chinese  plants ;  and  that,  moreover, 
the  taste  of  the  fruits,  and  the  number  of  carpels  of  which  they  are 
composed,  foi'm  the  best  guide  to  distinguish  the  species. 

Although  only  the  Chinese  and  Japanese  star  anise  have  occurred 
in  English  commerce,  there  are  two  other  kinds  which  appear  to  be 
articles  of  trade  in  the  East ;  and  these  also,  in  view  of  the  possi- 
bility of  their  being  exported  at  some  future  time  to  this  country 
as  substitutes  for  the  true  article,  are  included  in  the  author's 
description. 

The  fruit  of  Illicium  religiosum,  known  in  Japan  as,  skimi,  somo, 
skiini  or  f anna  slcimi,  and  in  China  under  the  name  of  ao-vjoo-soo,  is 
described  as  about  one-third,  less  in  diameter  than  the  Chinese  drug, 
and  a  few  only  of  the  carpels  are  generally  developed,  to  maturity. 
The  curve  or  depression  on  the  ventral  suture  near  the  apex  is 
deeper  and.  shorter,  and  hence  the  very  short  beak  appears  more 
erect  than  in  the  Chinese  drug.  Neither  the  pericarp  nor  the  seed 
has  any  taste  of  anise,  but  possesses  a  very  faint  taste  and  odour 
like  the  oil  of  Laurtis  nobilis,  or  distantly  resembling  the  odour  of 
cubebs.     The  number  of  carpels  is  eight,  as  in  the  Chinese  anise. 

The  seeds  vaiy  in  thickness  according  to  the  degree  of  ripeness, 
as  in  the  other  species. 

Illicium  parvijlorum,  indigenous  to  Georgia  and  Carolina.  Car- 
pels eight,  short  beaked.     Taste  resembling  sassafras. 
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Ulicium  floridanum,  indigenous  to  the  coast  of  Florida.  Taste 
like  anise.  In  Alabama  the  leaves  are  reputed  to  be  poisonous,  and 
the  plant  has  hence  acquired  the  name  of  poison  bay. 

Ulicium  Grijithii,  native  of  East  Bengal.  Carpels  1.3,  resembling 
in  colour  star  anise,  but  darker  at  the  ventral  and  dorsal  sutures, 
and  with  lateral  scars ;  beak  short,  incurved  ;  terminal  depression 
well  marked.  Taste,  at  first  none,  but  shortly  bitter,  with  some 
acridity,  and  a  flavour  between  that  of  cubebs  and  bay  leaves. 

lUicium  majus,  native  of  the  Thoung  Gain  range  in  Tenasserim^ 
at  an  altitude  of  5,500  feet.  Carpels  11-13 ;  terminal  depression 
longer  and  shallower,  and  beak  short  and  less  incurved,  than  in  the 
preceding.     Taste  strongly  resembling  mace,  not  bitter. 

The  fruit  of  the  Japanese  anise  when  wetted  and  laid  on  a  piece 
of  blue  paper,  reddens  it  immediately  and  strongly,  while  the 
Chinese  star  anise  causes  only  a  very  faint  red  coloration.  The 
fruits  of  I.  Grijfitliii  and  I.  majus  produce  no  such  reaction. 

Woodcuts  of  the  fruits  of  Ulicium  anisatum,  I.  religiosum,  I. 
Griffithii,  and  I.  'majus  illustrate  the  author's  descriptions. 

Adulterated  Star  Anise.  Dr.  A.  Langfurth.  (Pharmacent. 
Zeitung,  18S1,  170.)  The  author  received  for  examination  a  sample 
of  star  anise  purchased  at  Altona,  an  infusion  of  which  had  pro- 
duced serious  symptoms  of  poisoning  in  two  persons.  He  found  it 
to  contain  30  per  cent,  of  skimi  fruit  (^IlUcitim  religiosum),  one 
half  of  which  agreed  with  the  characters  described  by  Prof.  Huse- 
mann  (see  this  volume,  p.  161),  while  the  other  half  consisted  of 
more  elongated  carpels,  almost  without  seed  and  scarcely  opened. 
He  describes  the  fruit  stalk  of  the  skimi  fruit  examined  by  him  as 
clavate  towards  the  fruit,  strongly  wrinkled  and  without  articula- 
tions, while  those  of  the  true  star  anise  are  of  uniform  thickness, 
and  provided  at  each  end  with  a  prominent  articulation.  In  doubt- 
ful fruits,  in  which  these  distinguishing  features  are  not  so  well 
marked,  the  odour  and  taste  afford  the  best  means  of  recognition  ; 
for  if  the  Skimi  fruit  be  crushed  in  a  mortar,  it  gives  off  an  odour 
resembling  a  mixture  of  oil  of  cajuput  and  sassafras,  entirely  dif- 
ferent from  that  of  true  star  anise. 

Ulicium  EeUgiosum,  Sieh.  J.  F.  Eykman.  (Abstract  of  a 
translation  from  "  Mittheilungen  der  Deutschen  Gresellschaft  fiir 
ISTatur-und  Volkerkunde  Ostasiens,"  vol.  xxiii.  (Yokohama,  1881), 
published  in  the  Pharm.  Journ.,  3rd  series,  xi.,  104G-1050,  and 
1066-1068.)  This  exhaustive  memoir  is  divided  into  two  parts, 
the  first  of  which  contains  an  account  of  the  author's  investigation 
of  the  poisonous  principle,  and  the  essential  and  fixed  oils  of  Ulicium 
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religiosum,  while  the  second  part  is  devoted  to  a  consideration  of  the 
botanical  relations  of  this  species  to  Illicium  anisatum. 

The  differences  found  to  exist  between  the  essential  oil  of  Illicium 
religiosum  and  other  oils  containing  anethol  used  in  medicine — such 
as  ordinary  oil  of  anise,  oil  of  true  star  anise  (lUicitim  anisatum), 
and  oil  of  fennel — are  shown  in  the  following  table  : — 


01.  Anisi  vulgaris. 

Oleum  Foenicnli. 

01,  Anisi  stellati. 

01.  Illicii  religiosi. 

Constituents 

Chiefly   solid   and 

Small  quantity 

Chiefly      solid 

Bather  much   of  a 

liquid  anethol. 

of       terpene 

and      liquid 

terpene  boiling  at 

boihng       at 

anethol. 

173°  to  176°  C. ; 

190°  C,  and 

Hquid        anethol 

Uquid       and 

boihng  at  232°  to 

solid  anethol. 

233°  C. 

Melting  Point    . 

-}-  6°  to  18''  C. 

-2°to-f  18°C. 

About  0°  C. 

Not  sohd  when  cool- 
ed to  20°  C. 

Specific  Gravity 

About  0-903. 

0-94  to  0-998. 

0-978. 

1-006. 

Molecular  Eota- 

0°  to  +  0-5°. 

-f    13°   to    -f 

0°  to  -  0-4. 

-  8-6°. 

tion 

19-6°. 

Alcoholic      Hy- 

Colourless,     after- 

Colourless. 

Colourless. 

Colourless,      after- 

drochloric 

wards     reddish, 

wards  blue. 

Acid 

then  pale  red. 

Chloral  Eeagent 

Colourless,     after- 

Colour le  s  s. 

C  olourless. 

Colourless,       after- 

wards       yellow 

then  beauti- 

then  beauti- 

wards  dirty 

and  brownish. 

ful  red. 

ful  red. 

brown-yellow. 

Ammoniacal  Sil- 

In 24  hours  no  re- 

Like   ol.    anisi 

Like  ol.    anisi 

Eeduction  in  a  few 

ver  Solution 

duction. 

vulgaris. 

vulgaris. 

hours. 

Hager's      Eeac- 

In  alcohol,  a  por- 

Mixture of  oil, 

Like    ol.   anisi 

Mixture    is    nearly 

tiou 

tion  of  the  sul- 

suljDh  uric 

vulgaris. 

clear ;  seiDaration 

phmic  acid  and 

acid,  and  al- 

of a  httle  reddish 

oil   mixture    re- 

cohol is  per- 

white deposit. 

mains  undissol- 

fectly clear. 

ved   as   a    thick 

mass     adhering 

to  the   sides   of 

the  tube. 

10  drops  of  oil, 

Colourless ;  after  4 

C  olourless  ; 

Colourless  ;  qiiicklj 

with  60  drops 

hours  the   mix- 

after 4  hours 

bluish ;     after     4 

of    ether  and 

ture  nearly  col- 

liquid,     and 

hours  liquid  pale 

about      0-150 

ourless  ;  deposit 

deposit    yel- 

yellow,     deposit 

gram    of     so- 

yellowish white. 

low. 

yellow. 

dium 

The  essential  oil  of  "shikinii"  (sikimi,  also  skimi) — names  used 
for  Illicimn  religiosum — mixes  in  all  proportions  with  absolute 
alcohol,  chloroform,  benzol,  glacial  acetic  acid,  carbon  bisulphide, 
and  fixed  oils.  In  petroleum  spirit  (b.  p.  up  to  58°  C.)  it  is  some- 
what difficultly  soluble,  and  it  requires  of  alcohol  of  78-5  per  cent. 
for  complete  solution  about  3|  volumes. 

The  fixed  oil  expressed  from  shikimi  seed  amounts  to  upwards  of 
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30  per  cent.  It  is  a  clear  thick  liquid  of  a  pale  yellow  colour,  of 
0'919  sp.  gv.,  and  without  any  marked  odour.  It  is  soluble  in  all 
proportions  in  petroleum  sph'it,  chloroform,  ether,  benzol,  and 
carbon  bisulphide  ;  very  slightly  in  cold  absolute  alcohol  and  glacial 
acetic  acid,  in  about  15  parts  of  boiling  absolute  alcohol  and  2'5 
parts  of  boiling  glacial  acetic  acid. 

By  experiments  on  dogs  it  was  demonstrated  that  neither  the  essen- 
tial nor  the  fatty  oil  represent  or  contain  the  poisonous  principle  of 
the  Japanese  star  anise.  After  various  attempts,  the  author  succeeded 
in  isolating  this  principle  from  the  seed  by  the  following  process  : — 

2i  kilograms  of  the  seeds  were  freed  from  fat  by  petroleum  spirit, 
and  then  exhausted  by  percolation  with  alcohol  of  75  per  cent, 
containing  a  little  acetic  acid.  The  percolate  was  evaporated,  the 
residual  extract  warmed  with  glacial  acetic  acid,  and  then  gradually 
mixed  with  successive  portions  of  chloroform  until  the  latter  caused 
no  further  separation.  The  chloroform  solution,  which  was  only 
faintly  coloured  yellow,  was  filtered  off,  and  the  operation  was  re- 
peated several  times  upon  the  residue.  Fi'om  the  united  liquids  the 
chloroform  was  distilled  off,  and  the  acetic  acid  evaporated  ;  there 
remained  an  amorphous  yellow  residue,  which  physiological  experi- 
ment showed  to  contain  the  poisonous  principle.  For  the  purpose 
of  purification,  this  amorphous  substance  was  treated  with  hydro- 
chloric acid  and  placed  in  an  exsiccator,  when  in  the  course  of 
twenty-four  hours  wart-like,  crystalline  agglomerations  separated, 
which  were  then  repeatedly  crystallized  from  boiling  water.  Thus 
obtained,  the  crystals  were  colourless,  hard,  heavy,  difficultly  soluble 
in  cold  water,  more  soluble  in  hot  water,  ether,  and  chloroform, 
easily  in  alcohol  and  glacial  acetic  acid,  and  insoluble  in  petroleum 
spirit.  Alkalies  did  not  increase  their  solubility  in  water,  and  the 
aqueous  solution  had  no  effect  upon  Fehling's  solution.  The  cry- 
stals were  found  to  fuse  at  175°  C.  If  heated  more  strongly  they 
became  red-brown,  and  diffused  a  peculiar  odour,  and  finally  car- 
bonized without  leaving  the  least  fixed  residue.  A  small  quantity 
submitted  to  sublimation  between  two  watch  glasses  yielded  a  drop 
of  an  oily  sublimate,  which  did  not  crystallize  from  aqueous  solu- 
tion. The  aqueous  solution  gave,  with  iodide  of  mercury  and 
potassium,  a  faint  turbidity  which  disappeared  with  excess.  The 
solution  in  chloroform  left  on  evaporation  only  an  amorphous 
residue.  No  nitrogen  could  be  detected  in  the  small  quantity 
available  for  testing. 

Under  the  microscope  the  crystals  appear  arranged  in  stellate 
groups,  besides  which  some  prismatic  forms  are  observed. 
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Experiments  on  dogs  have  satisfied  the  author  that  the  crystal - 
lizable  substance  isolated  and  described  by  him,  and  provisionally 
named  "  sikimine,"  is  undoubtedly  the  poisonous  principle — though 
perhaps  not  yet  in  a  perfectly  pure  state — of  Illicium  religiosum. 

The  second  part  of  the  memoir  is  mainly  a  reproduction  of  pre- 
v»>ious  botanical  literature  of  Illicium  religiosum  and  Illicium  anisa- 
tmn.  It  concludes  with  the  following  summary  of  characters  for 
distinguishing  the  shikimi  fruit  from  the  true  anise  : — 


True  star  Anise. 


Taste  sweet,  anise-like  ;  odour 
faintly  of  anise. 


Somewhat  larger  than  "  ehi- 
iimi "  fruits.  Surface  more 
resembling  cork.  Beak  short, 
horizoutal,  or  slightly  bent 
upwards,  pointing  outwards. 
Carpels  less  woody,  shrivelled 
in  one  upon  another,  and 
■wrinkled.  Seed  mostly  dark 
brown  with  rounded  apex. 


Shikimi  Fruit. 


Disagreeable  taste,  not  siceet 
or  like  anise.  Sviell  not  like 
anise,  hut  faintly  resemhling 
laurel,  clove,  and  nutmeg. 

Somewhat  smaller  than  true 
anise.  Surface  more  shining, 
red-brown.  Beak  thin,  fre- 
quently bent  strongly  upwards 
or  crooked  backwards.  Car]3els 
more  woody,  much  shrunk  in 
one  upon  another,  wrinkled. 
Seed  mostly  yellow-brown,  with 
a  stout  keel  and  a  raised  apex. 


The  Root  of  Hydrangea  Arhorescens.  J.  Baur.  (Amer.  Joiiru. 
■of  Pharm.,  1881,  157.)  This  author  gives  an  account  of  the 
chemical  examination  of  this  root,  showing  it  to  contain  a  resiu 
soluble  in  ether,  a  resin  insoluble  in  ether,  tannin,  gum,  sugar, 
colouring  matter,  4'33  per  cent,  of  ash,  and  a  crystalline  compound 
the  nature  of  which  was  not  determined.  Indications  were  also 
obtained  of  the  presence  of  an  alkaloid. 

*' Wanika,"  a  New  African  Arrow  Poison:  its  Composition 
and  Properties.  A.  W.  Gerrard.  (Pharm.  Journ.,  3rd  series, 
xi.,  833-835.)  The  arrow  poison  reported  upon  in  this  paper  was 
obtained  from  Africa,  Livingstone's  territory,  and  is  believed  by 
Dr.  Ringer  to  be  the  same  as  that  investigated  by  Prof.  Fraser 
in  1870. 

The  author's  chemical  examination  of  this  substance  affords  no 
evidence  of  the  presence  of  an  alkaloid,  but  establishes  the  presence 
of  a  poisonous  glucoside.  He  is  disinclined,  at  present,  to  name 
this  glucoside  as  a  definite  principle,  as  he  is  informed  that  no 
fewer  than  eleven  different  plants  enter  into  the  composition  of 
the  wanika. 

The   results   of    physiological    experiments    conducted    by   Dr. 
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Ringer,  both  with  the  extract  and  the  glucoside,  are  given  in  the 
paper. 

Smilax  Glycophylla.  Dr.  C.  R.  A.  Wright  and  E.  H. 
Renuie.  (From  a  paper  read  before  the  Chemical  Society, 
March  17th,  1881,  and  published  in  the  Society's  Journal  for  May, 
1881,  237.)  The  leaves  of  Smilax  ghjcophijlla  have  long  been 
used  by  herbalists  and  others  in  Australia  as  a  remedy  for  scurvy 
and  allied  diseases,  but  no  investigation  of  the  sweet  principle  con- 
tained in  them  appears  to  have  been  hitherto  made.  The  authors 
report  that  they  have  isolated  from  them  a  sweet  principle  of  the 
formula  C^3  H^^  Og,  crystallizing  with  2  or  3  molecules  of  water,  for 
which  they  suggest  provisionally  the  name  ghjcyphijllin.  It  is 
dissimilar  from  the  active  principle  of  sarsaparilla  (containing  less 
hydrogen  than  the  latter),  and  also  from  glycyrrhizin,  which  it 
somewhat  resembles  in  taste.  By  fusing  it  with  potash,  acidifying 
the  fused  mass,  and  extracting  with  ether,  it  yielded  a  crystallizable 
acid  of  the  formula  Cg  Hj^q  O3,  which  on  heating  with  soda-lime 
evolved  an  odour  resembling  that  of  phenol ;  it  gave  no  colour 
reaction  with  ferric  chloride. 

The  sweet  principle  was  obtained  by  treating  the  aqueous  extract 
of  the  leaves  with  alcohol  to  precipitate  albuminoids,  filtering,  re- 
moving the  alcohol  by  distillation,  then  shaking  the  filtered  i-esidue 
repeatedly  with  ether,  and  allowing  the  ethereal  solutions  to  eva- 
porate. 

Prinos  Verticillatus.  L.  C.  Collier.  (From  an  inaugural 
essay  published  in  Amer.  Journ.  of  Pharm.,  Sept.,  1880.)  The 
paper  contains  full  details  of  a  chemical  examination  of  the  bark  of 
prinos  verticillatus,  establishing  the  presence  therein  of  the  follow- 
ing constituents  : — Wax,  resin,  chlorophyll,  tannin,  glucose,  cane 
sugar,  gum,  starch,  and  a  bitter,  amorphous  principle  soluble  in 
water.  No  indications  whatever  were  obtained  of  the  presence  of 
alkaloidal  bodies.  The  aqueous  solution  of  the  bitter  principle 
was  found  to  form  precipitates  with  platinum  perchloride,  silver 
nitrate,  stannous  chloride,  murcuric  chloride,  potassium  anti- 
moniate,  and  concentrated  mineral  acids. 

Cape  Tea.  H.  G.  Greenish.  (Journ.  Ghem.  Soc,  from 
Pharm.  Journ.,  3rd  series,  xi.,  549-551,  and  569-573.)  This 
name  is  given  to  a  drug  (also  called  "  Honig-thee  ")  used  at  the 
Cape  of  Good  Hope  as  a  substitute  for  tea.  It  consists  of  the 
stalks  and  leaves  of  Cijclopia  longifolia,  and  other  species  of  the 
same  genus  (Order,  Leguminosce) .  Four  species  are  described  by 
the  author ;    viz.,   C.   longifolia,   C.   hvacliypoda,  C.  genistoides,   and 
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G.  Vogelii ;  and  in  the  case  of  the  first  two  the  description  includes 
an  account  of  the  microscopical  characters  of  transverse  sections, 
illustrated  by  woodcuts. 

Chemical  Examination. — By  treating  a  concentrated  aqueous  de- 
coction of  the  stalk  and  leaves  with  neutral  lead  acetate,  a  dark 
brown  precipitate  is  obtained  ;  a  further  precipitate  of  a  lighter 
colour  is  obtained  by  treating  the  filtrate  with  basic  lead  acetate, 
and  the  filtrate  from  this  precipitate  yields  a  bright  yellow  pre- 
cipitate with  potash.  The  first  precipitate  was  freed  from  lead  by 
suspension  in  water  and  treatment  with  sulphuretted  hydrogen,  the 
solution  evaporated  to  dryness,  and  the  residue  exhausted  with 
alcohol.  From  the  alcoholic  solution  a  pale  reddish  substance  was 
deposited.  On  mixing  the  mother-liquor  with  ether,  a  further 
quantity  of  the  red  compound  was  obtained.  This  compound  gave 
a  rose-red  coloration  when  boiled  with  hydrochloric  acid  ;  it  is 
very  hygroscopic.  The  analysis  of  the  two  preparations  gives  re- 
sults corresponding  with  the  formulas — 

CosH^sOig,  and  0,5  Hog  0^32  Ho  0. 

For  the  investigation  of  this  body  a  larger  quantity  of  it  was 
prepared  by  digesting  an  aqueous  decoction  with  lead  hydrate, 
suspending  the  precipitate  in  alcohol  (50  per  cent.),  decomposing 
it  as  above,  concentrating  the  solution  under  reduced  pressure,  and 
evaporating  in  a  vacuum  to  a  syrupy  consistency.  The  residue  was 
treated  with  absolute  alcohol,  and  the  solution  filtered  from  in- 
soluble matter.  The  filtrate  (200  c.c.)  was  fractionally  precipitated 
with  ether  (200,  300,  and  400  c.c),  when  the  red  compound,  cydo- 
pin,  separated  ;  the  last  fraction,  being  the  purest,  was  analysed, 
and  gave  results  corresponding  with  the  formula  C25  Hog  OJ3H2  0. 
The  difi"erences  in  the  composition  may  be  attributed  to  the  hygro- 
scopic nature  of  the  substance  when  boiled  with  dilute  acids. 
Cyclopin  assumes  a  bright  red  colour,  and,  on  standing,  the  solu- 
tion deposits  red  flakes  of  cyclopia-red,  C;^9  Hjg  O^o  ;  grape  sugar  is 
also  formed :  it  is  therefore  a  glucoside.  Cyclopin  is  insoluble  in 
benzene,  ether,  light  petroleum,  chloroform,  and  carbon  bisulphide, 
but  very  soluble  in  water.  It  dissolves  in  concentrated  sulphuric 
acid,  with  a  red-brown  colour.  With  Frohde's  reagent  it  gives  a 
violet-red  coloration,  and  with  potash  a  brown-red  solution  is  ob- 
tained with  green  fluorescence.  It  gives  precipitates  with  copper, 
lead,  and  silver  solutions ;  in  neutral  solutions  ferric  chloride  gives 
an  olive-green  colour ;  in  presence  of  hydrochloric  acid  a  yellowish, 
and  of  ammonia,  a  brown.     Potassium  dichromate  and  hydrochloric 
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acid  give  a  brownish  red  colour.  Cyclopia-red  is  sparingly  soluble 
in  water,  ether,  light  petroleum,  chloroform,  and  bezene  ;  but  when 
freshly  precipitated,  it  is  readily  sol  able  in  alcohol.  With  alkalies 
it  gives  wine-red  solutions,  and  with  ferric  chloride  a  brown  colour. 
In  presence  of  ammonia,  it  gives  violet  precipitates  with  calcium 
chloride  and  alum. 

Cyclopin  does  not  yield  quinone  when  distilled  with  manganese 
dioxide  and  sulphuric  acid,  nor  do  the  other  isolated  substances. 
Stenhouse,  however  (Annalen,  xxvii.,  257),  obtained  that  body 
from  a  decoction  of  the  leaves  of  Cyclopia  latifoUa,  prepared  with 
milk  of  lime.  Cyclopin,  however,  seems  to  be  analogous  to  the 
tannic  acids  of  the  cinchona  barks,  in  that  it  splits  up  into  sugar 
and  a  red  compound  on  treatment  with  dilute  acids  ;  but  it  differs 
from  them  by  not  precipitating  gelatin  and  tartar  emetic  solutions. 
On  concentrating  the  ether-alcohol  filtrate  obtained  in  the  prepara- 
tion of  cyclopin,  it  yielded  a  crop  of  sulphur-yellow  acicular  crystals 
of  cyclopiafluorescin,  C^^.  H^^g  Oo,  insoluble  in  carbon  bisulphide, 
alcohol,  and  other,  soluble  in  water  and  in  alkalies,  with  a  yellow 
colour  and  green  fluorescence.  With  sulphuric  acid  and  Frohde's 
reagent,  it  gives  yellow  colours ;  concentrated  nitric  acid  gives 
a  yellow  colour,  changing  to  black,  and  finally  brown.  Ferric 
chloride  gives  a  green  colour,  changing  to  brown  on  heating ; 
excess  of  nitric  acid  added  to  the  aqueous  solution,  gives  a  dark- 
red  colour,  changing  to  yellow  ;  copper  acetate,  a  grey  precipitate  ; 
and  potassium  dichromate  and  hydrochloric  acid  a  dark  brown- 
red.  The  filtrate  from  the  lead  hydrate,  when  treated  with 
absolute  alcohol,  yielded  a  yellow  precipitate,  readily  soluble  in 
water ;  the  aqueous  solution  gave  a  brown  coloration  with  ferric 
chloride,  and  a  precipitate  with  barium  nitrate  soluble  in  nitric 
acid.  The  alcoholic  filtrate  gave  a  yellow  precipitate  with  baryta- 
water.  These  bodies  are  probably  organic  acids  not  precipitated 
by  lead. 

The  residue  obtained  after  treating  the  syrupy  extract  with 
alcohol  in  the  preparation  of  cyclopin,  is  a  pale-red  powder, 
readily  soluble  in  water,  sparingly  in  alcohol,  and  of  the  formula 
C05  H3Q  O^g,  which,  written  C25  Hog  Ojj.  Ho  0,  shows  it  to  be  oxy- 
cydopiri.  Like  cyclopin  it  is  a  glucoside,  and  yields  oxycyclopia- 
red,  0^9  H22  0^2)  ^^^  grape  sugar  when  boiled  with  dilute  acids. 
In  their  reactions  these  bodies  resemble  cyclopin  and  cyclopia- 
red. 

The  residue  of  the  leaves,  after  maceration  with  water,  yielded 
to  absolute   alcohol  chlorophyll,  a  soft  resin,  a  fat,  and  a  substance 
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probably  belonging  to  the  class  of  plilobaplienes.     The  residue  gives 
a  dark-brown  infusion  with  potash. 

A  quantitative  analysis  of  the  leaves  shows  the  following  com- 
parison with  tea  from  Thea  : — 


Tea  from  Thea. 

Tea  from  Cyolopin. 

Moisture 

Ash 

Substances  soluble  iu  water 
Total  Nitrogen. 
Mucilaginous  substances . 

80  -120 
4-5  -  5-5 
30-0  -33-0 
4-15-  6-72 
5-3  -  6-4 

20-4 
3-7 

80-4 
2-29 
(?) 

Metarabin  (?). — After  trea,ting  the  leaves  twice  for  thirty- six  hours 
•with  separate  quantities  of  soda  solution  (0*5  per  cent.),  and  precipi- 
tating the  two  infusions,  6"51  per  cent.,  metarabin  (?)  was  obtained. 
The  very  small  quantities  of  nitrogen  contained  in  the  Cape  tea 
show  that  it  has  little  or  no  nourishing  properties.  Owing  to  the 
small  quantity  of  substance  at  the  author's  disposal,  many  of  the 
above  i-esults  require  confirmation. 

Cape  Tea.  A.  H.  Church.  (Prom  Jozirn.  Gliem.  Soc,  1881, 
443.)  The  author  points  out  that  Cyclopia  fiuorescin  (see 
preceding  abstract)  had  previously  been  discovered  by  himself, 
under  the  name  of  cyclopic  acid,  in  Cyclopia  Vogelii,  a  plant  used 
by  the  Boers  as  a  substitute  for  tea  (Ghem.  News,  xxii.,  2).  He 
assigns  to  it  either  the  formula  Cy  Hg  0^,  or  C^^  H^g  Og,  the  latter 
agreeing  more  closely  with  the  results  of  analysis.  The  acid  yields 
highly  fluorescent  solution  with  alkalies. 

Mancona  Bark.  MM.  See  and  Rochfontaine.  (Lancet,  1880, 
1011.)  The  authors  have  investigated  the  action  of  this  drug  on 
the  heart  and  respiratory  organs.  They  report  that  its  active 
principle,  erythrophloein,  increases  the  vascular  tension,  and  at 
first  slackens  the  pulse  and  action  of  the  lungs.  Subsequently, 
however,  the  respiratory  movements  are  decidedly  acclerated,  and 
in  fatal  cases  they  persist,  even  after  the  cessation  of  the  heart's 
action. 

Previous  notices  of  this  bark,  which  is  also  known  as  "  sassy 
bark"  and  "  casca  bax-k  "  will  be  found  in  the  Year-Booh  of  Phar- 
macy, 1876,  p.  246,  and  1877,  p.  170. 

Hedeoma  Pulegiodes  (American  Pennyroyal).  (Nature,  1880, 
463.)  The  leaves  of  this  plant  when  strewed  about  a  room  are 
said  to  be  an  excellent  means  of  keeping  mosquitoes  away,  while 
the  essential  oil,  rubbed  on  the  skin,  affords  an  efficient  protection 
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against  an  attack  by  tliese  insects.  The  writer  tliiuks  that  tlie 
oil  of  Mentha  pulegium  should  be  tried  for  the  same  purpose,  and 
considers  it  not  unlikely  that  it  may  have  a  similar  eflfect. 

Dita  Bark.  Dr.  O.  Hesse.  (Liehlg^s  Annalen,  cciii.,  144.) 
The  author  has  continued  his  researches  on  this  drug,  the  bark  of 
Alstonla  scholaris,  and  now  reports  that  in  addition  to  the  alkaloid 
ditamine,  previously  isolated  and  described  by  him,  he  has  separated 
from  this  bark  two  other  bases,  echitamine  and  echitenine. 

Ditamine  exists  in  the  bark  in  the  proportion  of  0'04  per  cent. 
It  is  readily  soluble  in  dilute  acids,  and  differs  from  the  alkaloids 
associated  with  it  in  being  precipitated  from  its  acid  solutions  by 
ammonia.  Its  formula,  deduced  from  the  analysis  of  its  platino- 
chloride,  is  C^q  H^g  N  Oo. 

Echitamine  is  obtained  from  the  liquor  from  which  the  ditamine 
has  been  extracted.  On  neutralizing  this  liquor,  concentrating  it 
by  evaporation,  and  then  adding  hydrochloric  acid  and  sodium 
chloride,  impure  echitamine  hydrochloride  is  precipitated.  The  base 
isolated  from  this  precipitate,  and  then  purified,  crystallizes  in  thick 
vitreous  prisms,  answering  to  the  formula  Coo  H03  No  O^  +  4  Ho  0. 
When  dried  in  vacuo  these  part  with  three  molecules  of  water, 
leaving  a  strong  base  of  the  formula  Coo  Hoy  No  0^  +  Ho  O,  or 
C00H3QN0O5,  which  the  author  calls  echitamine  hydrate,  or  echit- 
ammonium  hydroxide.  If  in  drying  the  heat  be  raised  to  and  main- 
tained at  ]50°C.,  another  molecule  of  water  is  given  ofi";  but  the 
anhydrous  echitamine  thus  left  is  a  much  weaker  base,  and  is  recon- 
verted into  the  original  alkaloid  by  dissolving  it  in  hydrochloric 
acid,  and  decomposing  the  hydrochloride.  In  consequence  of  the 
decided  loss  of  basic  properties  accompanying  the  elimination  of 
the  last  molecule  of  water,  the  author  prefers  to  regard  the  mono- 
hydrated  base  as  the  normal  form.  The  latter  is  a  powerful  alka- 
loid ;  it  neutralizes  acids  perfectly,  and  yields  well-defined  crystal- 
lizable  salts. 

Echitenine. — This  base  is  prepared  from  the  mother-liquors  of 
echitamine  hydrochloride,  by  precipitating  with  mercuric  chloride, 
decomposing  the  precipitate  with  sulphuretted  hydrogen,  and  then 
shaking  with  chloroform.  It  exists  in  the  bark  to  the  extent  of 
only  001  per  cent.  Its  composition  corresponds  to  the  formula 
C20  H27  N  O^.  It  is  mai'kedly  bitter,  of  a  brownish  colour,  and  fuses 
above  120°  C.  With  sti'ong  sulphui'ic  acid  it  forms  a  reddish 
violet,  and  with  nitric  acid  a  purple  solution,  the  latter  of  which 
changes  to  green  and  ultimately  to  yellow.  Its  salts  are  amor- 
phous. 
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In  the  author's  opinion  all  these  alkaloids  belong  to  one  series : — 
Ditamine C^  H19  N  Oj 

?  Ci3H,3N03 

Echiteniue C^oHoyNO^ 

Ecbitamine  Hydrate  (Echitammonium 

Hydroxide) CooHapNoOs 

The  Bark  of  Alstonia  SpectaMlis.  Dr.  0.  Hesse.  {Liebig's 
Annalen,  cciii.,  170.)  Alstonia  bark,  known  in  Java  as  "  poele 
bark,"  is  closely  allied  to  dita  bark,  being  the  produce  of  Alstonia 
spectahilis.  It  differs  from  dita  bark  in  its  anatomical  structure 
and  by  its  exceedingly  bitter  taste.  It  was  formerly  much  used 
in  Java  and  Batavia  as  a  remedy  for  intermittent  fever.  It  con- 
tains all  the  alkaloids  of  dita  bark  (see  the  foregoing  article),  but 
in  much  larger  proportion,  the  ditamine  amounting  in  it  to  more 
than  three  times,  and  the  echitammonium  hydroxide  (echitamine 
hydrate)  to  fully  six  times  the  quantity  contained,  in  the  bark  of 
Alstonia  scholaris.  Besides  the  three  dita  alkaloids,  it  also  contains 
another  base,  which  was  first  isolated  from  it  by  Scharlee,  and 
named  by  him  "  alstonine,"  but  which  Dr.  Hesse  now  proposes  to 
call  "  alstonamine,"  as  the  term  alstonine  has  been  already  applied 
to  a  substance  obtained  from  the  Australian  alstonia.  Owing  to 
the  large  proportion  of  echitammonium  hydroxide  (0"808  per 
cent.),  and  the  resemblance  of  this  compound  in  its  physiological 
action  to  curariue,  this  bark  must  be  considered  as  poisonous,  and 
its  use  in  intermittent  fever  as  attended  with  danger. 

Australian  Alstonia  Bark  (Alstonia  Constricta).  Dr.  O. 
Hesse.  (Liehicfs  Annalen,  ccv.,  360-371.)  The  author  has 
established  the  presence  of  three  distinct  alkaloids  in  this  bai-k ; 
viz.,  alstonine,  ]Jorphyrine,  and  alstonidine,  and  has  obtained  indica- 
tions of  the  presence  of  at  least  one  other  alkaloid  besides  these. 

Alstonine. — This  name,  first  used  by  Palm  for  a  constituent  of 
this  bark  believed  by  him  to  be  non-nitrogenous,  and  subsequently 
found  to  be  identical  with  the  author's  "  chlorogenine,"  has  been 
applied  by  others  to  several  different  substances.  Dr.  Hesse  now 
proposes  that  this  name  should  be  restricted  to  the  body  he  for- 
merly called  chlorogenine,  which  is  extracted  from  the  bark  in  the 
followino-  manner  : — The  alcoholic  extract  is  dissolved  in  water, 
the  solution  supersaturated  with  sodium  bicarbonate,  the  brownish 
floccalent  precipitate  thus  formed  removed  by  filtration,  and  the 
filtrate  repeatedly  shaken  with  petroleum  spirit  in  order  to  remove 
the  porphyrine  and   other   substances  soluble  in  this  menstruum. 
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The  alstonine  (cblorogeniue)  thus  remains  in  the  aqueous  solution, 
from  which  it  is  extracted  by  saturating  with  caustic  soda  and 
shaking  with  chloroform.  The  brownish  black  chloroform  solution 
is  now  treated  with  sufficient  water  and  acetic  acid,  the  chloroform 
removed  by  distillation,  the  acid  liquid  decolorized  with  animal 
charcoal,  then  rendered  alkaline  with  soda ;  and  the  alkaloid  thus 
precipitated  purified  in  the  usual  way.  Its  composition  is  repre- 
sented by  the  formula  Co^HoqNo  O^,.  It  is  brown  and  amorphous, 
and  when  freshly  precipitated  it  is  readily  soluble  in  chloroform 
and  alcohol,  but  difficultly  soluble  in  ether;  but  when  once  dried, 
chloroform  and  alcohol  dissolve  it  but  sparingly. 

Contrary  to  Palm's  statement,  alstonine  is  a  strong  base,  and 
forms  salts  with  acids.  Its  sulphate,  hydrochloride,  tartrate,  oxa- 
late, and  platinochloride  are  described  in  the  author's  paper. 

Porphyrlne. — This  alkaloid,  as  already  stated,  passes  into  the 
petroleum  spirit  during  the  process  described  for  the  preparation 
of  alstonine.  It  is  extracted  from  the  petroleum  spirit  by  acetic 
acid,  with  which  it  forms  a  solution  exhibiting  a  beautiful  blue 
fluorescence,  and  forming  a  reddish  white  flaky  precipitate  with 
ammonia.  This  precipitate  is  dissolved  in  ether,  and  treated  with 
animal  charcoal,  which  takes  up  not  only  a  small  quantity  of  the 
alstonine,  but  also  another  basic  substance  (porphyrosine),  which 
can  be  dissolved  out  from  the  animal  charcoal  by  dilute  acetic  acid 
with  a  splendid  purple-red  colour.  The  ethereal  solution  is  then 
treated  with  dilute  acetic  acid,  and  the  acetic  solution  mixed  with 
ammonia,  which  precipitates  both  the  porphyrine  and  alstonidine. 
The  two  alkaloids  are  separated  by  an  appropriate  treatment  with 
petroleum  spirit,  in  which  porphyrine  is  very  easily  and  alstonidine 
more  difficultly  soluble. 

The  purified  alkaloid  is  a  white  amorphous  substance,  readily 
soluble  in  ether,  alcohol,  and  chloroform,  and  fusing  at  97°  C.  Its 
composition  answers  to  the  formula  Coj  H05  N3  63.  The  addition  of 
a  large  quantity  of  water  to  the  alcoholic  solution  produces  a  slight 
blue  fluorescence,  which  is  also  observable  in  acid  solutions  of  the 
alkaloid.  Concentrated  pure  sulphuric  acid  dissolves  the  alkaloid 
with  a  purple  colour,  which  becomes  paler  pretty  quickly,  and 
passes  into  a  yellowish  or  brownish  green.  Concentrated  sulphuric 
acid  containing  molybdic  acid  also  dissolves  the  alkaloid  with  a 
purple  colour.  Concentrated  sulphuric  acid  containing  chromic 
acid  dissolves  it  with  a  greenish  blue,  passing  into  a  yellow-green. 

Two  kilograms  of  the  bark  yielded  only  0'6  gram  of  pure  por- 
phyrine. 
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Alstonidine. — This  base  is  separated  from  its  mixture  witli  por- 
phyrine  by  petroleum  spirit,  in  which  it  is  less  soluble  than  the  latter. 
It  is  freely  soluble  in  chloroform,  ether,  strong  alcohol,  and  acetone, 
and  crystallizes  upon  evaporation  of  these  solutions.  Its  solutions 
in  alcohol  and  dilute  acids  exhibit  an  intense  blue  fluorescence.  It 
forms  crystallizable  salts.  Melting  point,  181°  C.  Concentrated 
pure  sulphuric  acid,  with  or  without  molybdic  acid,  and  strong 
nitric  acid  dissolve  the  alkaloid  without  any  noteworthy  color- 
ation. With  strong  sulphuric  acid,  containing  some  potassium  bi- 
chromate, it  forms  a  bluish  green  solution,  which  turns  pale  after 
a  time ;  and  this  feature  distinguishes  alstonidine  from  the  alsto- 
nine  of  Oberlin  and  SchlagdenhaufFen,  which  it  otherwise  much 
resembles. 

The  formula  of  alstonidine  was  not  ascertained. 

Viburnum  Prunifolium.  H.  van  Allen.  {Amer.  Journ.  of 
Pharm.,  September,  1880.)  The  author  gives  a  lengthy  account 
of  his  analysis  of  the  root-bark  of  Viburnum  prunifolium,  from 
which  this  bark  appears  to  contain  the  following  constituents : — 

A  brown  resinous  body,  of  a  very  bitter  taste,  from  which  it  was 
found  impossible  to  separate  the  sugar. 

A  greenish  yellow  resin  or  neutral  body,  of  a  bitter  taste,  slightly 
soluble  in  water,  freely  so  in  alcohol,  called  by  Kramer,  viburnin. 

A  volatile  acid,  answering  to  all  the  tests  of  valerianic  acid. 

A  tannin  acid,  giving  a  greenish  black  colour  with  ferric  salts. 

Oxalic  acid. 

Malic  acid. 

Citric  acid. 

Calcium,  magnesium,  potassium,  iron,  chlorine,  and  sulphuric 
acid. 

The  Resin  of  Leptandra.  J.  U.  Lloyd.  (From  a  paper  read 
before  the  American  Pharmaceutical  Association,  and  printed  in  the 
A^yier.  Journ.  of  Pharm.,  October,  1880.)  The  author  has  examined  a 
number  of  commercial  specimens  of  leptandrin,  and  finds  that  their 
variation  in  appearance  and  in  sensible  properties  arises  from  a 
different  degree  of  fineness  of  the  powder,  and  from  differences  in 
their  composition.  He  recommends  the  following  formula  for  the 
preparation  of  this  resin : — Extract  the  root  of  leptandra  (properly 
powdei-ed)  by  means  of  alcohol.  Evaporate  the  percolate  to  the 
consistence  of  a  thick  syrup,  and  pour  the  result,  with  stirring,  into 
ten  times  its  bulk  of  cold  water,  decant  the  supeimatant  liquid,  add 
to  it  5  per  cent,  of  sulphuric  acid,  boil  until  the  bitter  taste  disap- 
pears, and  then  wash  separately  the  two  resins  with  water  and  dry 
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them,  after  which  mix  and  powder  them.  To  dry  the  precipitated 
resin,  place  in  a  vessel  and  expose,  with  frequent  stirring,  to  a  steam- 
bath  until  it  is  of  such  a  consistence  as  to  break  when  cold;  then 
break  it  into  small  pieces  and  finish  the  drying  by  exposing  to  the 
air.  The  resinous  substances  obtained  by  means  of  sulphuric  acid 
may  be  dried  by  simple  exposure  to  the  air. 

According  to  many  authorities  resin  of  leptandra  is  inert.  The 
author  is  decidedly  in  favour  of  a  dried  alcoholic  extract,  although 
such  must  contain  a  considerable  amount  of  glucose,  which  exists 
in  the  root  in  large  proportion,  and  is  extracted  by  alcohol.  The 
trouble  experienced  in  drying  an  alcoholic  exti'act  (recorded  by  Dr. 
T.  L.  A.  Greve)  without  the  use  of  foreign  substances,  and  with 
full  preservation  of  its  characteristics,  renders  its  preparation  by 
ordinary  methods  tedious  and  somewhat  difficult.  The  following 
process,  however,  will  be  found  to  give  no  trouble  : — 

Extractum  Leptandrce  AlcoJioUcum. — Precipitate  the  evaporated 
alcoholic  extract  by  means  of  water,  in  the  manner  before  directed, 
and  evaporate  the  liquid  to  the  consistence  of  a  thick  solid  extract. 
Dry  the  resin,  powder  it,  stir  the  powder  into  the  solid  extract,  and 
thoroughly  incorporate  them.  The  thick  mass  is  then  to  be  picked 
into  small  pieces,  spread  in  layers  in  a  drying  closet,  and  dried  by  a 
current  of  warm  air,  then  powdered.  From  the  foregoing  prepara- 
tion the  full  effects  of  leptandra  root  may  be  expected. 

This,  or  a  similar  preparation,  deserves  to  be  recognised  in  the 
Pharmacopoeia.  The  preparations  which  are  sold  under  the  name 
of  leptandrin  constitute  an  important  article  of  commerce,  second, 
among  the  so-called  resinoids,  only  to  resin  of  podophyllum  (podo- 
phyllin).  Dried  alcoholic  extract  of  leptandra  differs  to  such  an 
extent  from  the  precipitated  resin,  which  was  named  "  leptandrin  " 
by  its  discoverer  (Mr.  W.  S.  Merrell),  as  to  forbid  their  substitution 
for  each  other.  If  the  resin  be  rubbed  with  distilled  water,  and  the 
mixture  poured  upon  a  filter-paper,  the  filtrate  will  be  colourless, 
almost  tasteless,  and  free  from  bitterness.  Under  the  same  con- 
ditions the  filtrate  from  the  dried  extract  is  dark  coloured  and  very 
bitter. 

Resin  of  leptandra  will  never  run  together  at  ordinary  tempera- 
tures, nor  in  any  atmosphere.  On  the  contrary,  extract  of  leptandra 
upon  exposure  to  a  moist  atmosphere,  or  if  not  well  dried,  will  run 
into  a  hard  lump.  The  yield  of  dry  extract,  made  by  the  process 
above  suggested,  will  average  ten  per  cent,  of  the  weight  of  root 
employed. 

Aralia  Spinosa,  or  False  Prickly  Ash  Bark.     L.  H.  Holden. 
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(Amer.  Journ.  of  Pharm.,  1880,  390.)  The  striking  difference  of 
the  physical  characteristics  betv/een  the  barks  of  false  and  true 
prickly  ash  (Xantlioxijlum)  lies  in  the  appearance  of  the  spines  and 
the  fracture  of  the  bark.  The  former  presents  spines  which  are 
quite  numerous  compared  "with  the  latter ;  they  are  about  one-fourth 
of  an  inch  in  length,  are  smooth,  slender,  and  tapering  to  a  fine  point ; 
their  base  is  round  or  oval,  and  arranged  in  transverse  rows.  The 
latter  bark  has  few  spines,  scattered  irregularly  ;  they  are  straight, 
and  of  the  same  length,  but  two-edged,  with  narrow  linear  base  of 
about  three-fourths  of  an  inch  in  length.  The  false  bark  breaks 
with  a  rather  tough  but  nearly  smooth  fracture.  The  true  is  brittle, 
and  breaks  with  a  short,  non-fibrous  fracture. 

The  coarsely  powdered  drug  was  moistened  with  alcohol,  packed 
in  a  percolator,  and  exhausted  with  alcohol,  the  alcohol  was  removed 
by  distillation,  and  the  residue  evaporated  to  a  solid  extract.  The 
extract  was  mixed  with  alcohol  to  the  consistency  of  a  syrup,  then 
treated  with  benzin,  which  removed  the  fatty  matter ;  this  fat  was 
of  a  dark  green  colour,  probably  due  to  chlorophyll.  The  residue 
was  then  treated  with  ether  repeatedly,  until  the  portion  insoluble 
in  ether,  after  being  dissolved  in  water,  would  not  answer  the  tests 
for  tannin.  The  ether  was  found  to  remove  from  the  extract  the 
whole  of  tlie  tannin  and  resin,  and  upon  evaporating  the  ethereal 
solution  to  dryness  and  washing  the  residue  with  water,  the  tannin 
became  separated  from  the  resin. 

The  tannin  is  precipitated  from  aqueous  solution  by  acetate  of 
lead  ;  it  gives  an  emerald-green  colour  with  salts  of  iron ;  with 
caustic  potash  it  turns  ruby-red ;  the  latter  colour  is  destroyed  by 
oxalic  acid.  It  coagulates  albumen  ;  it  is  an  astringent,  soluble  in 
ether,  alcohol,  and  water. 

The  residue  from  the  ethereal  solution,  after  washing  with  water, 
was  found  to  be  resin.  It  is  a  brown  opaque  mass ;  powdered,  it  is 
of  a  light  brown  colour,  solid,  brittle,  fusible,  and  volatilized  by  a 
high  heat ;  it  is  slightly  acrid,  soluble  in  alcohol  and  ethei',  insoluble 
in  water,  benzin,  and  chloroform. 

The  residue  from  the  alcohoUc  extract,  after  being  treated  with 
benzin  and  ether,  is  entirely  soluble  in  water,  from  which  it  is 
precipitated  by  acetate  of  lead  in  the  form  of  a  heavy  yellow  adher- 
ent mass,  which  carries  down  mechanically  the  bitter  principle; 
this  can  be  separated  by  washing  with  alcohol.  Upon  evaporation, 
a  lightish  yellow  substance,  in  scales,  is  obtained,  which  from  the 
following  experiments  was  proved  to  be  a  glucoside ;  to  this  the 
name  araliin  is  ffiven.     Its  solution  has  no  effect  on  litmus.     It  is 
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soluble  in  alcoliol  and  dilute  acetic  acid,  very  soluble  in  water, 
foaming  excessively  upon  agitation,  and  the  froth  being  quite  per- 
sistent; not  soluble  in  benziu,  chloroform,  or  ether.  Acetate  of  lead 
has  no  effect  upon  its  solution  ;  no  precipitate  is  produced  by  pla- 
tinum perchloride  or  mercuric  chloride ;  no  action  by  nitric  acid 
and  chromate  of  potassium,  nor  does  it  answer  to  any  of  the  testa 
for  alkaloids.  Hydrochloric  acid  bleaches  the  araliin  and  develops 
the  peculiar  odour  of  the  plant ;  the  effect  of  sulphuric  acid  is 
similar.     Potassium  hydrate  and  ammonia  have  no  effect. 

Upon  dissolving  araliin  in  water  acidulated  with  hydrochloric 
acid,  and  boiling,  a  white,  insoluble,  tasteless,  and  odourless  precipi- 
tate is  formed,  for  which  the  author  proposes  the  name  araliretin. 
After  filtering,  testing  filtrate  for  glucose  by  cupric  sulphate  and 
excess  of  caustic  potash,  and  boiling,  a  heavy  precipitate  of  red 
oxide  of  copper  is  formed,  showing  the  bitter  principle  to  be  a 
glucoside.  Araliin  boiled  with  potassio-cupric  tartrate  produced  a 
precipitate  of  red  oxide  of  copper,  confirming  the  preceding  test. 
When  araliin  is  boiled  with  caustic  potash  an  amber  colour  is  pro- 
duced. 

Upon  the  addition  of  a  cold  solution  of  tannic  acid  no  change 
takes  place,  but  on  the  application  of  heat  a  flocculent  precipitate  is 
formed. 

The  Constituents  of  the  Yew  (Taxus  haccata).  D.  Amato 
and  A.  Capparelli.  (Gazzetta  Ghlm.  Ital.,  x.,  349-355;  Journ. 
Ghem.  Soc,  December,  1880.)  The  green  needles  of  the  yew  (Taxus 
baccata)  vrere  exhausted  successively  with  ether,  alcohol,  distilled 
water,  and  finally  with  dilute  sulphuric  acid,  and  each  extract  care- 
fully examined.  The  extract  left  on  evaporation  of  the  ethereal 
solution  was  mixed  with  dilute  sulphuric  acid  (1  :  20),  and  distilled 
in  a  current  of  steam,  when  an  essential  oil  passed  over  resembling 
that  of  wild  fennel  in  odour.  The  hot  acid  solution  separated  from 
the  insoluble  residue  in  the  retoi't  deposited  an  amorphous  powder 
on  standing,  and  the  filtrate  from  this  when  treated  with  excess  of 
baryta  and  agitated  with  ether  yielded  an  alkaloid.  A  colourless, 
non-nitrogenous,  crystalline  substance  was  extracted  from  the  in- 
soluble residue  above  mentioned,  by  treating  it  with  alcohol  and 
small  quantities  of  animal  charcoal.  Its  purification  is  a  matter  of 
considerable  difficulty,  and  requires  a  careful  attention  to  details 
given  in  the  original  paper. 

The  alkaloid  is  a  colourless,  crystalline,  nitrogenous  substance, 
having  a  musty  odour,  sparingly  soluble  in  water,  but  easily  in 
alcohol  or  ether.     Dense  white  fumes  are  produced  when  a  rod 
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dipped  in  dilute  hydrochloric  acid  is  held  near  it.  It  gives  a 
canary-yellow  precipitate  -with  phosphomolybdic  acid,  and  with 
tannin  a  white  precipitate,  which  becomes  crystalline  on  standing. 
Picric  acid  gives  a  yellow  precipitate,  iodized  potassium  iodide 
reddish  brown  crystals. 

The  non-nitrogenous  crystalline  substance  forms  stellate  groups 
of  needles  (m.  p.  86-87°),  easily  soluble  in  boiling  alcohol,  but  only 
sparingly  in  the  cold. 

The  solution  obtained  by  exhausting  the  yew  needles  with  alcohol 
after  they  had  been  extracted  with  ether  was  found  to  contain  the 
same  substances  as  the  ethereal  solution.  From  the  aqueous  and 
acid  extracts,  oxalic  acid  and  small  quantities  of  the  alkaloid  were 
obtained. 

Artemisia  Absinthium  as  an  Insectifuge.  M.  Poirot.  (Comptes 
Bendus,  xci.,  607.)  The  author  draws  attention  to  the  entire 
absence  of  insects  in  those  of  the  great  North- American  plains 
which  are  covered  with  Artemisia  ahsintJiimn,  and  suggests  the 
use  of  this  plant  as  a  means  of  destroying  the  phylloxera.  The 
latter,  in  his  opinion,  would  not  be  able  to  go  through  the  necessary 
metamorphoses  in  a  soil  manured  with  the  leaves  and  stalks  of  this 
plant. 

Variable  Activity  of  Foxglove.  W.  Mayer.  (Pharmaceut. 
Zeitung,  1880.)  The  stalked  leaves  of  the  root  and  lower  part  of 
the  stem  of  the  foxglove  are  much  more  active  than  the  almost 
sessile  ones  from  the  middle  and  upper  portions  of  the  stem. 
The  period  of  flowering  is  the  best  time  for  collecting  the  leaves. 
The  author  finds  digitalis  grown  in  the  Black  Forest  and  other 
mountainous  districts,  to  possess  much  greater  activity  than  that 
grown  in  the  plains  of  Northern  Germany. 

The  Cinchona  Barks  of  American  Commerce.  J.  C.  Reeve. 
{Amer.  Joimi.  of  Pharm.,  Nov.,  1880.)  A  microscopic  examination 
of  sections  of  cinchona  barks  met  with  both  in  retail  and  in 
wholesale  American  commerce,  led  the  author  to  the  conclusion 
that  about  50  per  cent,  only  of  the  barks  examined  were  of  the 
ofiBcial  kinds.  Of  twenty-two  barks  sold  as  true  red  cinchona,  only 
thirteen  were  tbe  produce  of  G.  succirubra.  Of  fifteen  sold  as  true 
Calisaya,  ten  only  belonged  to  that  species,  and  of  five  barks  sold 
as  pale  or  grey  bark,  only  one  belonged  to  G.  officinalis. 

The  Constituents  of  Scilla  Maritima.  A.  Riche  and  A.  Remont. 
{Journ.  de  PJiarm.  et  de  Ghim.,  October,  1880  ;  and  Amer.  Journ. 
Pharm,.,  October,  1880.)  The  authors  find  that  the  bitterness  of 
the  bulbs  is  very  different  in  comparing  even  the  scales  taken  from 
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the  same  portion,  and  that  the  juice  may  be  saccharine,  and  not  at 
all  bitter.  This  circumstance  could  be  attributed  to  the  time  of 
collection,  to  a  variety  of  species,  or  to  certain  principles  which  are 
capable  of  undergoing  modification.  The  latter  is  supposed  to  play 
an  important  part,  and  is  attributed  to  a  ternary  principle,  com- 
parable to  soluble  starch,  gum,  or  to  inulin,  which  they  have 
succeeded  in  isolating,  and  for  which  the  name  of  scillin  is  pro- 
posed, the  name  of  scillitin  having  been  applied  to  the  bitter,  toxic 
principle.  (The  name  scillin,  as  suggested  by  the  authors,  is  an 
unfortunate  one,  having  already  been  applied  by  Merck,  of  Darm- 
stadt, to  a  crystallizable,  toxic  principle  [see  Year-Book  of  Pharmacy, 
1879,  p.  211]).  The  scillin  of  the  French  authors  was  found  to  be 
readily  converted  into  sugar,  either  by  the  action  of  acids,  as  also, 
probably,  by  diastase  or  an  analogous  ferment  contained  in  the 
plant.  Being  of  itself  not  saccharine,  the  bitterness  of  the  squill 
is  supposed  to  diminish  in  proportion  to  its  transformation  into 
Iffivulose;  the  easy  change  of  the  scillin  into  las vulose  explaining 
also  why  very  little  of  that  substance  can  be  found  in  the  dried 
powder,  in  which,  on  the  contrary,  sugar  predominates. 

The  proportionate  constituents  of  three  bulbs  taken  at  the  same 
stage  of  development  is  appended  : — 


Proportionate  Composition. 


SUghtly  Bitter  Bulbs. 


Water 

Cellulose  and  Insoluble  Salts     . 

Scillin 

Sugar    

Soluble  mineral  matter    .     .     . 

Scillitin 

Oxalic,  Citric,  and  Malic  Acids. 
Undetermined  substances     .     . 


77-57 

12-53 

8-03 

0-68 


1-19 


For  the  extraction  of  the  scillin  the  expressed  juice  was  neutralized 
by  carbonate  of  lime,  the  decanted  liquid  distilled  in  vacuo  in  the 
presence  of  a  little  carbonate  of  lime  in  order  to  neutralize  the  free 
acids,  and  then  evaporated  nearly  to  a  syrupy  consistence.  By 
subsequent  treatment  with  alcohol,  the  scillin  was  separated  in  the 
form  of  a  syrupy  liquid,  which  was  removed  from  the  supernatant 
layer  by  decantation,  and  purified  by  re-dissolving  in  water,  and 
again  precipitating  by  alcohol. 

The  substance  after  successive  treatment  in  the  manner  indicated, 
in  order  to  remove  all  saccharine  and  mineral  matters,  was  finally 
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re-dissolved  in  a  little  water,  and  allowed  to  evaporate  at  a  low 
temperature  in  vacuo.  It  was  thus  obtained  in  the  form  of  a 
spongy,  amorphous,  yellowish  white  mass,  soluble  in  water  in  all 
proportions,  but  sparingly  soluble  in  alcohol.  Its  aqueous  solution 
was  found  to  deviate  the  plane  of  polarization  to  the  left,  and  to 
possess  no  reducing  action.  It  is  not  precipitated  by  neutral  acetate 
of  lead,  and  by  the  basic  acetate  only  from  concentrated  solutions. 
Heated  with  nitric  acid  it  forms  no  raucic  acid,  thus  differing  from 
gum,  and  is  not  precipitated  by  ferric  salts,  differing  also  from 
inulin  by  its  free  solubility  in  water. 

By  the  action  of  dilute  mineral  acids  the  scillin  was  rapidly 
converted  into  a  fermentable,  strongly  Isevogyrate  sugar,  which 
was  recognised  as  laevulose. 

Submitted  to  elementary  analysis,  numbers  were  obtained  ap- 
proximating to  the  formula  C^o  H^q  O^q,  the  deficiency  in  carbon 
found  by  the  experiment  being  attributed  to  the  small  amount  of 
inorganic  matter  which  it  still  contained. 

When  dissolved  in  water  it  yielded  with  baryta- water  a  difficultly 
soluble  barium  salt,  the  analysis  of  which  indicated  the  formula 
(Cjo  Hjo  Oio)2-^^  0,  and  which  it  is  suggested  may  be  utilized  for 
the  purification  of  the  scillin. 

Asarum  Canadense,  and  its  Constituents.  F.  B.  Power.  (Neio 
Bemedies,  December,  1880.)  Asamm  canadense,  L.,  presents  but  few 
prominent  distinctions  fi'om  the  European  species,  Asarum  europoeum, 
and  indeed  some  botanists  have  considered  them  as  simply  varieties 
of  one  and  the  same  species.  The  two  plants  may,  however,  be 
readily  distinguished  from  each  other.  A.  canadense  is  much  more 
pubescent,  the  flowers  of  a  brighter  hue,  and  the  rhizome  usually 
attains  a  considerably  larger  size  than  the  European  species.  The 
most  important  difference,  however,  between  the  two  species  seems 
to  be  in  the  nature  of  their  chemical  constituents :  the  rhizome  of 
A,  europoeum  possesses,  according  to  several  competent  observers, 
acrid,  emetic,  and  cathartic  properties,  and  was  considerably  em- 
ployed in  Europe  previous  to  the  introduction  of  ipecacuanha.  On 
the  other  hand,  the  American  species  has  been  found  to  possess 
a  mild,  stimulating,  diaphoretic  action,  producing  nausea  only  in 
large  doses.  These  differences  in  therapeutic  action,  however,  may 
be  j)ossibly  of  degree  rather  than  of  kind. 

The  chemical  examination  of  the  rhizome  showed  this  to  contain 
an  aromatic  volatile  oil,  starch,  gum,  a  little  resin  and  fat,  amor- 
phous yellow  colouring  matter  (seems  to  be  the  "asarin"  of 
Graeger),   uncrystaUizable   sugar,   a   good  deal  of  nitrates,  small 
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amounts  of  a  body  exliibiting  alkaloidal  reactions,  but  which  is 
only  a  very  feeble  base,  water,  and  mineral  constituents. 

The  volatile  oil  was  found  to  consist  of  the  following  components  : 
1.  A.  very  small  amount  of  a  terpene,  C^o  H^g,  or  asarene.  2.  The 
acetic  ether  of  an  alcohol  isomeric  with  borneol,  and  which  may  be 
designated  as  asarol.  This  is  present  in  two  modifications,  differing 
considerably  in  their  boiling  points  and  in  their  behaviour  towards 
polarized  light.  3.  Apparently  a  small  amount  of  the  valerianic 
ether  of  asarol.  4.  An  indifferent  neutral  body  of  undetermined 
constitution,  and  having  the  empirical  formula  Cj^3  H^g  Oo.  This 
body,  from  its  analogy  with  helenin,  may  properly  be  designated 
as  asarin,  but  should  not  then  be  confounded  with  the  so-called 
asarum-camphor,  or  other  indefinite  bodies,  which  have  received 
the  same  name.  5.  A  small  amount  of  a  deeply  blue-coloured  oil, 
the  so-called  azvlene,  or  coerulene. 

Erythrina  Corallodendron.  M.  Rochefontaine.  {Com/ptes 
Bendus,  xcii.,  733.)  Erythrina  corallodendron  is  a  spiny,  legumin- 
ous tree  of  Northern  Brazil,  where  its  bark  is  used,  under  tbe  name 
of  "  mulungu  bark,"  as  a  sedative  and  hypnotic.  The  author  re- 
ports having  obtained  from  a  decoction  of  the  bark,  as  well  as  from 
a  solution  of  the  extract,  the  characteristic  reactions  of  an  alkaloid. 
He  has  not  yet  made  any  further  chemical  study  of  this  base,  but 
proposes  for  it  the  somewhat  unfortunately  chosen  name  "erythrine." 

A  Nevsr  Constituent  of  Phytolacca.  M.  Terreil.  {Gomptes 
Bendus,  xci.,  856.)'  The  fruit  of  both  Phytolacca  haimpferi  and 
P.  decandra  contains  the  acid  potassium  salt  of  a  new  organic  acid, 
which  the  author  proposes  to  name  "  phytolaccic  acid."  The 
aqueous  solution  of  this  acid,  when  heated  with  hydrochloric  acid, 
yields  a  gelatinous  coagulum,  which  is  insoluble  in  water  but 
readily  soluble  in  strong  alcohol.  Both  the  acid  and  its  salts  are 
amorphous. 

Constituents  of  Stereocaulon  Vesuvianum.  E.  Paterno.  (Gazz., 
X.,  1.57.)  This  lichen  yields  to  ether  a  colourless,  crystallizable 
acid  substance,  identical  with  atranoric  acid,  C^g  H^g  Og,  from 
Lecanora  atra.  Coppola,  who  previously  examined  this  lichen, 
seems  to  have  overlooked  this  constituent,  as  he  only  found  suc- 
cinic acid. 

Constituents  of  iEthalium  Septicum.  Dr.  Wittstein.  (Zeitschr. 
des  oesterr.  Apoth.  Ver.,  1881,  341.)  J.  Reinke  and  H.  Rodewald 
have  recently  claimed  to  have  isolated  from  this  fungus  a  peculiar 
fatty  substance,  named  by  them  "  paracholesterin."  The  author 
points  out  that  this  substance  is  identical  with  the  spermaceti-like 
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fat  isolated  by  him  from  the  same  fungus  forty-five  years  ago  (Repert. 
der  Pharm.,  1837,  42). 

Uses  of  Soap  Bark.  (From  Fliilad.  Med.  Times.)  One  of  the 
constituents  of  this  bai'k  is  saponin,  a  principle  widely  diffused 
through  the  vegetable  kingdom,  and  which  makes  an  abundant  froth 
with  water.  An  infusion  of  the  bark  not  only  acts  like  a  mild  soap, 
but  also  as  a  moderate  stimulant  and  astringent  to  the  skin.  It 
has  been  used  with  marked  benefit  in  pityriasis  capitis,  and  has 
produced  excellent  results  in  chronic  ulcers  and  eczema  of  the  ex- 
tremities. The  infusion  is  also  a  valuable  remedy  for  aiding  in 
arresting  fetid  perspiration  and  excessive  secretion. 

In  cases  involving  the  face  and  armpits,  the  patient  is  instructed 
to  dip  a  small  piece  of  sponge  in  the  infusion  and  carefully  mop 
over  the  surface  once  or  twice  daily.  When  the  hands  or  feet  are 
affected,  they  should  be  bathed  in  the  solution  nightly,  or  on 
alternate  nights,  according  to  the  condition.  When  a  more  active 
stimulant  and  astringent  effect  is  required,  the  "  tincture  of  saponin  " 
can  be  employed  with  much  advantage.  The  tincture  is  made  by 
extracting  the  bark  by  strong  boiling  alcohol  (four  ounces  of  bark 
to  one  pint  of  alcohol).  It  is  miscible  with  both  water  and  oil,  and 
has  the  power  of  dissolving,  emulsifying,  and  removing  fat  and 
dirt  from  the  skin.  In  many  diseases,  especially  in  seborrhcea 
sicca,  it  is  preferable  to  the  tincture  of  green  soap.  It  has  all  the 
advantages  that  are  claimed  for  the  latter,  and  at  the  same  time  is 
free  from  the  penetrating  and  destructive  action  on  the  tissues 
that  the  latter  possesses.  This  tincture  has  been  used  with  great 
benefit,  not  only  in  diseases  to  which  the  infusion  is  applicable,  but 
also  in  general  thinning  and  loss  of  hair. 

Thalictrum  Macrocarpum.  M.  Hanriot  and  E.  Doassans. 
{Bull,  de  la  Soc.  chim.,  xxxiv.,  83.)  A  short  time  ago  the  authors 
isolated  from  the  root  of  this  plant  a  yellow,  crystalline,  neutral 
principle,  which  they  named  "  thalictrin."  This  name  they  now 
propose  to  change  to  "  macrocarpin."  It  is  soluble  in  water  and 
alcohol,  very  soluble  in  amyl  alcohol,  and  insoluble  in  ether.  The 
name  '■'thalictrine''  they  now  apply  to  an  alkaloid  recently  obtained  by 
them  by  exhausting  crude  macrocarpin  with  ether.  This  alkaloid 
forms  colourless  crystals,  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  and  chloroform.  With  acids  it  forms  well-defined  crystalliz- 
able  salts.     It  possesses  properties  similar  to  those  of  aconitine. 

Gloriosa  Superba.  C.  J.  H.  Warden.  {Fharm.  Journ.,  3rd 
series,  xi.,  495  and  496,  from  Indian  Med.  Gaz.,  Oct.,  1880.)  Glo- 
riosa superba  is  a  climbing  plant  belonging  to  the  natural  order 
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Liliacese,  and  is  found  in  low  jungles,  and  in  the  beds  of  ravines 
and  edges  of  I'ivers  throughout  India. 

Its  botanical  characters  are  as  follows  : — Calyx,  none ;  corolla, 
six-petalled  and  reflex ;  germ,  superior,  thin-celled ;  cells,  many- 
seeded  ;  attachment,  central ;  style,  oblique ;  flowers,  yellow  and 
crimson,  mixed ;  capsule,  thin-celled  and  three- valved,  varying  in 
length  from  one  to  three  inches ;  seeds,  several ;  embryo,  double, 
and  furnished  with  a  perisperm  ;  root,  tuberous,  cylindrical,  bent  at 
a  right  angle  near  one  end,  knotty  at  the  angle,  and  occasionally 
much  pointed  at  both  ends,  varying  in  length  from  two  to  eight 
inches,  generally  about  the  size  of  a  finger  or  thumb,  but  sometimes 
thicker.  The  knot  bears  a  mark  of  the  stem  on  the  upper  surface, 
and  gives  attachment  to  many  thin  rootlets  by  the  lower.  The 
roots  are  also  found  bulbous.  The  fresh  roots  are  plump  and  juicy, 
and  surrounded  by  a  brownish  epidermis,  beneath  which  is  a  tegu- 
mentary  layer  of  a  waxy  yellowish  hue,  in  which  spots  of  a  deep 
yellow  colour  are  frequently  visible.  If  the  root  be  dug  up  before 
flowering  the  epidermic  covering  is  white,  and  is  easily  separable 
into  layers,  and  gives  marked  indications  of  the  presence  of  tannic 
acid.  On  section  the  root  substance  is  of  a  white  colour,  and 
consists  of  cells  containing  starch  granules.  The  juice  is  strongly 
acid  in  reaction,  and  slightly  bitter  without  being  acrid.  The  old 
I'oots  are  shrivelled  in  appearance  and  rather  sweet  to  taste ;  on 
section  the  cells  under  the  microscope  are  found  to  be  apparently 
enlarged  with  a  diminution  of  the  starch  granules.  The  roots 
when  dried  by  exposure  to  air  break  with  a  starchy  fracture  ;  but 
if  dried  in  a  hot  water  oven  at  100°,  the  fracture  is  glassy.  The 
stem  is  climbing  and  herbaceous  ;  leaves,  lanceolate,  and  ending  in 
a  tendril. 

As  the  root  is  reputed  to  possess  poisonous  properties,  the  author 
made  a  chemical  examination  of  it  with  the  object  of  isolating  its 
active  principle.  After  the  removal  of  two  resins  and  the  tannic 
acid  precipitated  from  an  alcoholic  tincture  of  the  root,  he  obtained 
upon  evaporation  of  the  filtrate  a  bitter  residue  which  he  regards  as 
the  active  principle  contaminated  with  resin.  It  was  found  to  be 
very  poisonous,  0'047  gram  injected  into  the  stomach  being  suffi- 
cient to  kill  a  full-grown  cat.  This  hypothetical  active  principle 
has  been  provisionally  named  "  superbine."  The  investigation 
being  so  far  incomplete,  the  author  intends  to  continue  it,  and 
promises  a  further  report.  From  the  fact  that  this  plant  belongs 
to  the  same  natural  order  as  squill,  and  from  an  observed  analogy  of 
its  physiological  action  to  that  of  the  latter,  he  is  at  present  inclined 


184  TEAR-BOOK    OP    PHARMACY. 

to  assume  that  the  active  principle  of  Gloriosa  su^erha  is  closely  allied 
to,  if  not  identical  with,  that  of  Scilla  maritima. 

The  yield  of  extracts,  both,  aqueous  and  alcoholic,  is  much  greater 
from  new  than  from  old  roots. 

Slum  Latifolium  as  an  Adulterant  of  Valerian.  C.  Bernbeck. 
{Arcliiv  cler  Pharm.,  1880,  431.)  The  author  has  very  frequently 
noticed  the  rhizome  of  8mm  longifolium,  a  variety  of  S.  latifolium, 
as  an  admixture  in  valerian  root.  The  spurious  rhizome,  which  is 
poisonous,  greatly  resembles  true  valerian,  but  is  much  lighter,  and 
its  fibres  present  a  less  pithy  appearance  and  are  much  more 
wrinkled. 

Uses  of  Oil  of  Ergot  in  Therapeutics.  Dr.  Shoemaker.  (Dnig- 
gists'  Circular  and  Chemical  Gazette,  January,  1881.)  The  oil  of 
ergot  has  long  been  known  as  one  of  the  principal  ingredients  of 
the  ergot  as  found  in  the  laboratory  of  the  chemist.  It  is  the  waste 
material  that  has  been  left  after  preparing  the  various  ergot  prepa- 
rations If  specially  prepared,  It  can  be  made  by  the  addition  of 
benzine  to  ei'got  by  the  process  of  displacement,  and  afterwards 
allowing  the  benzine  to  slowly  evaporate.  The  yield  is  about  35 
per  cent. 

This  oil,  which  hitherto  has  been  regarded  as  a  useless  waste 
product,  now  proves  to  be  a  valuable  therapeutic  agent.  "When 
applied  to  the  skin  it  has  pi'otective,  soothing,  and  astringent 
action,  and  by  its  absorption  frequently  assists  in  nourishing  the 
diseased  parts.  It  is  a  most  useful  application  in  eczema  of  the 
lips,  in  which  the  surface  is  tumefied  and  fissured,  and  readily  bleeds 
upon  the  slightest  movement  of  the  parts.  It  is  also  equally  effi- 
cacious in  cracked  nipple.  Pieces  of  cotton  saturated  with  oil  of 
ergot,  and  placed  over  the  lips  or  nipples  for  a  short  time  each 
evening  before  retiring  generally  arrest  the  diseased  state. 

Few  remedies  are  so  efficacious  as  oil  of  ergot  in  checking  the 
formation  of  scales  in  seborrhoea  of  the  scalp  and  other  hairy  parts 
of  the  body.  If  there  be  an  accumulation  of  scales  and  sebum  upon 
the  scalp,  and  tha  hair  be  pasted  down  to  its  surface,  the  free  use 
of  oil  of  ergot,  either  alone  or  combined  with  alcohol,  will  bring 
about  the  most  happy  result.  The  oil  of  ergot  is  to  be  preferred 
for  application  in  seborrhoea  of  the  hairy  parts  to  either  olive, 
almond,  or  any  of  the  bland  oils,  both  for  its  cheapness  and  for  its 
mechanical  activity  upon  the  diseased  state  of  the  scalp.  It  not 
only  overcomes  mechanically  the  condition  of  the  parts,  but  likewise 
arrests  by  its  soothing  and  astringent  action  the  dry  and  lustreless 
state  of  the  hairs  and  the  deadened  appearance  of  the  scalp.     This 
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t-wofold  purpose  that  the  oil  of  ergot  fulfils  makes  it  superior  to  all 
the  other  medicinal  preparations  that  are  used  for  seborrhoea  sicca 
at  the  present  time.  The  oil  of  ergot  is  also  of  great  service  as  a 
local  application  in  erysipelas.  Brushing  frequently  the  surface  in 
this  disease  with  oil  of  ergot  relieves  by  its  soothing  and  astringent 
action  the  tender  and  hot  sensation,  and  causes  the  puSy  dry  and 
glazed  appearance  to  abate.  In  rosacea,  after  depleting  the  parts, 
the  application  of  the  oil  of  ergot  will  soothe  the  part,  constringe 
the  blood  vessels,  and  thus  modify  very  much  the  diseased  action. 

It  is  also  efficacious  in  various  affections  of  the  mucous  mem- 
brane. In  catarrh  of  the  nasal  passages,  applied  by  means  of  a 
probang,  the  results  were  most  beneficial.  It  acted  with  great 
promptness  in  ulceration  of  the  cervix.  In  gleet,  some  marked 
cures  had  followed  by  injecting  it  far  back  in  the  urethra.  The 
oil  of  ergot  made  into  an  emulsion,  and  used  in  both  gonorrhoea  and 
leucorrhoea,  has  been  most  successful  in  a  number  of  instances. 

Notes  on  Cananga  Oil,  or  Ilang-Ilang  Oil.  Prof.  F.  A. 
Fliickiger.  (Pharm.  Journ.,  3rd  series,  xi.,  934,  from  Archiv  der 
Pharm.)  The  tree  of  which  the  flowers  yield  the  oil  known  under 
the  name  "  ilang-ilang,"  or  "  alanguilan,"  is  the  Cananga  odorata, 
of  the  order  Unonaceae ;  for  which  reason  it  is  called  also  in  many 
price  lists  "  oleum  anonge,"  or  "  oleum  unonas." 

Cananga  odorata  is  a  tree  attaining  to  a  height  of  60  feet,  with 
few  but  abundantly  ramified  branches.  The  shortly  petioled,  long, 
acuminate  leaves,  arranged  in  two  rows,  attain  a  length  of  18 
centimetres  and  a  bi'eadth  of  7  centimetres ;  the  leaf  is  rather 
coriaceous,  and  slightly  downy  only  along  the  nerves  on  the  under 
side.  The  handsome  and  imposing  looking  flowers  of  the  Cananga 
odorata  occur  to  the  number  of  four,  on  short  peduncles.  The  lobes 
of  the  tripartite  leathery  calyx  are  finally  bent  back.  The  six 
lanceolate  petals  spread  out  very  nearly  flat,  and  grow  to  a  length 
of  7  centimetres,  and  a  breadth  of  about  12  millimetres  ;  they 
are  longitudinally  veined,  of  a  greenish  colour,  and  dark  brown 
when  dried.  The  somewhat  bell-shaped,  elegantly  drooping  flowers 
impart  quite  a  handsome  appearance,  although  the  floral  beauty  of 
other  closely  allied  plants  is  far  more  striking.  The  filaments  of 
the  Cananga  are  very  numerous ;  the  somewhat  elevated  receptacle 
has  a  shallow  depression  at  the  summit.  The  green  berry-like  fruit 
is  formed  of  from  15  to  20  tolerably  long-stalked  sepai'ate  carpels, 
which  enclose  three  to  eight  seeds  arranged  in  two  rows.  The 
umbel-like  peduncles  are  situated  in  the  axils  of  the  leaves  or 
spring  from  the  nodes  of  leafless  branches.     The  flesh  of  the  fruit  is 
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svveetisli  and  aromatic.  The  flowers  possess  a  most  exquisite  per- 
fume, frequently  compared  with  hyacinth,  narcissus,  and  cloves. 

Gananga  odorata,  according  to  Hooker  and  Thomson,  or  Bentham 
and  Hooker,  is  the  only  species  of  this  genus  ;  the  plants  formerly 
classed  together  with  it  under  the  names  Unona  or  Uvaria,  among 
which  some  possess  equally  odorous  flowers,  are  now  distributed 
between  those  two  genera,  which  are  tolerably  rich  in  species. 
From  Uvaria  the  Gananga  difiers  in  its  valvate  petals,  and  from 
Unona  in  the  arrangement  of  the  seeds  in  two  rows. 

Gananga  odorata  is  distributed  throughout  all  southern  Asia, 
mostly,  however,  as  a  cultivated  plant.  In  the  primitive  forest 
the  tree  is  much  higher,  but  the  flowers  are,  according  to  Blume, 
almost  odourless.  In  habit  the  cananga  resembles  the  Michelia 
Ghampaca,  L.,  of  the  family  Magnoliacea?,  an  Indian  tree  extra- 
ordinarily prized  on  account  of  the  very  pleasant  perfume  of  its 
yellow  flowers,  and  which  was  already  highly  celebrated  in  ancient 
times  in  India.  Among  the  admired  fragrant  flowers  which  are 
the  most  pi'ized  by  the,  in  this  respect,  pampered  Javanese,  the 
"  tjempaka  "  (Michelia  Ghampaca)  and  the  "  kenangga  wangi  " 
(Gananga  odorata)  stand  in  the  first  rank. 

From  a  chemical  point  of  view  cananga  oil  is  interesting  on 
account  of  its  containing  a  compound  ether  of  benzoic  acid,  the 
presence  of  which  was  first  pointed  out  by  Gal.  The  author  of  this 
paper  confirms  the  presence  of  a  benzoic  ether,  and  further  shows 
that  of  a  phenol-like  body  and  of  an  aldehyde  or  ketone. 

Styrax  Preparatus.  Dr.  J.  Biel.  (Phannaceut  Zeitschr.  fiir 
Russland,  1880,  No.  16.)  The  purification  of  storax  by  means  of 
alcohol,  as  recommended  in  the  British  Pharmacopoeia,  is  a  wasteful 
process,  as  it  causes  a  loss  of  upwards  of  30  per  cent,  of  the  balsam. 
The  author  suggests  the  use  of  benzol  in  place  of  the  alcohol,  as 
the  former  dissolves  storax  much  more  readily  ;  the  filtered  solution 
leaves  upon  evaporation  90  per  cent,  of  a  product  superior  to  that 
obtained  with  alcohol. 

Japanese  Isinglass.  Dr.  L.  Marchand.  (Abstract  of  a  paper 
in  the  Bull,  de  la  Soc.  Bot.  de  France  [2],  i.,  287.  From  Pharm. 
Journ.)  This  substance,  known  in  China  and  Japan  under  the 
name  of  "  tjintipw,"  has  been  described  by  Hanbury  as  occurring  in 
two  forms,  the  one  consisting  of  quadrangular  sticks,  from  1-1|^  inch 
in  diameter,  and  11  inches  long,  and  the  other  in  slender  furrowed 
strips  only  i  of  an  inch  in  diameter.  The  first  form  appears  to  be 
the  rarest  in  commerce,  and  is  usually  not  so  white  and  transparent 
as  the  second  form,  although  this  is  not  always  the  case. 
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With  a  view  to  determining  the  algoa  which  enter  into  the  com- 
position of  this  article,  specimens  were  submitted  to  microscopical 
examination,  those  pieces  being  chosen  which,  from  their  opacity 
or  less  transparent  and  clean  appearance,  indicated  the  probability 
of  containing  fragments  of  alg^  in  an  unaltered  state. 

The  following  species  were  thus  detected  : — 

Strehlonema. — Fragments  of  a  species  of  this  genus,  consisting  of 
articulated  branched  threads,  of  a  brown  colour,  were  found  at- 
tached to  a  piece  of  Gelidium,  but  the  fragment  was  too  incomplete 
to  determine  the  species. 

Scytosiphon  lomentarius,  J.  Ag. — A  portion  of  this  phseosporous 
alga,  presenting  a  portion  of  the  tubular  frond,  with  the  peculiar 
constriction  characteristic  of  this  species,  was  found. 

Spoi-acanthus  cristatus,  Kiitz. — This  plant  was  represented  by  a 
little  mass  of  branchlets,  composed  of  a  single  row  of  cells  and 
terminating  in  points ;  in  some  specimens  cruciate  tetraspores  were 
found,  the  specimens  corresponding  well  with  Kutzing's  figure  of 
the  plant  ("  Tab.  Phyc,"  v.,  p.  24,  t.  Ixxxii.). 

Ceramium — The  debris  of  algffi  belonging  to  this  genus  were  not 
rare,  but  the  fragments  met  with  were  too  incomplete  to  determine 
the  species.  One  species,  so  far  as  can  be  judged  from  the  presence 
of  spines  on  the  nodes,  appeared  to  be  Ceramium  ciliahtm,  Kiitz., 
I.  c.  "Tab.  Phyc,"  xii.,  p.  26,  t.  Ixxxvi. 

Centroceras  clavidatum,  Ag. — The  specimen  detected  consisted  only 
of  two  joints,  but  these  presented  such  clearly  defined  characters 
that  there  could  be  no  doubt  the  fragment  belonged  to  the  above- 
named  species,  since  they  exactly  corresponded  with  Kutzing's 
figure,  I.  c,  xiii.,  p.  7,  t.  xviii. 

Endocladia  vernicata,  J.  Ag. — The  debris  of  this  alga  was  very 
rare.  One  of  the  filaments  found  exactly  resembled  that  repre- 
sented by  M.  Suringar  ("Mus.  Bofc.  de  Leyde,"  vol.  i.,  Algues  de 
Japon,  pi.  XXX.). 

Gloiopeltis  tenax,  Turn. — Here  and  there  in  the  jelly  were  found 
portions,  not  completely  gelatinized,  closely  resembling  this  species, 
and  the  presence  of  ovoid  cruciately-divided  tetraspores  exactly  like 
those  belonging  to  this  plant  confirmed  the  determination. 

Gelidium  polycladiimi,  Kiitz. — This  was  found  in  the  form  of 
fragments,  often  very  well  preserved,  and  distinguished  from 
Gloiopeltis  by  the  intricate  character  of  the  filaments,  resembling 
Kutzing's  figure  of  the  plant,  I.  c,  torn,  xix.,  p.  9,  t.  xxiv. 

This  species  is  frequently  studded  with  the  pretty  diatom, 
Arachnoidiscus   ornatus,    Sur.,    which   is    abundantly   met  with    in 
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some  specimens  of  Japan  isinglass,  and  by  the  presence  of  wliicli 
M.  Menier  detected  the  marine  origin  of  some  commercial  currant 
jelly. 

Nitophyllum  ? — Some  portions  presented  a  flat  frond  and  hex- 
agonal areolation,  which  recalled  the  structure  of  Nito2)hylht,m. 
These,  however,  were  found  only  in  very  small  quantity,  and  in  a 
badly  preserved  state. 

Folysijphonia  ta'pinocarpa,  Sur. — This  alga  was  met  with  in  tbe 
form  of  little  sections  of  filaments,  consisting  of  short  joints  which, 
on  transverse  section,  showed  ten  siphons.  It  seems  to  belong  to 
the  above  species,  as  figured  in  "  Alga3  Japonicae,"  1870,  p.  37,  pi. 
XXV.,  B.     Some  fragments  of  Melobesia  ?  were  found  in  this  plant. 

Pohjsijjhonia  fragilis,  Sur. — This  species  is  represented  by  Sur- 
ingar  on  the  same  plate  as  the  last,  fig.  A.  It  is  distinguislied 
from  the  last  by  showing  only  five  tubes  in  the  transverse  section. 

Polysiphonia  parasitica,  Grev. — This  species  has  not  apparently 
been  yet  found  on  the  coast  of  Japan,  but  from  the  fragments 
possessing  eight  or  nine  siphons,  and  from  other  characters  which 
were  well  preserved  in  the  specimen  examined,  there  can  be  but 
little  doubt  that  they  belong  to  the  above  species,  as  figured  by 
Kiitz.,  I.  c,  xiii.,  p.  9,  t.  xxvi. 

Diatomacece. — The  author  has  found  a  large  number  of  species 
belonging  to  this  group,  but  especially  Arachnoidiscus  ornatus,  Ehr., 
described  and  represented  by  M.  Suringar,  "  Algss  Jap.,"  fasc.  iii., 
p.  5,  pi.  i.,  and  by  M.  Menier. 

The  above  are  by  no  means  the  only  species  which  enter  into  the 
composition  of  Japanese  isinglass,  but  a  large  number  of  others, 
which  were  observed  to  be  different,  were  too  damaged  to  be 
recognisable.  The  two  forms  of  the  article  seem  to  be  made  with 
the  same  algse,  so  far  as  it  is  possible  to  judge  from  the  species 
found  in  them,  but  with  this  difierence,  that  in  the  quadrangular 
form  Gloiopeltis  seemed  to  be  the  chief  ingredient,  while  in  the 
slender  sticks  Oelidimn  cornemn  was  most  abundant.  This,  how- 
ever, may  not  be  the  case  in  all  samples.  It  seems  probable  that 
the  Japanese  and  Chinese  search  their  coasts  for  such  algJB  as 
furnish  mucilaginous  substances,  and  having  collected  them,  do  not 
trouble  themselves  to  remove  the  parasites  which  are  attached  to 
them,  or  less  gelatinous  species  which  are  entangled  with  them, 
and  thus  the  quality  of  different  species  varies  considerably.  If  the 
gathering  consists  almost  entirely  of  Gelidium,  GloiopeUis,  and 
Endocladia,  the  transparency,  whiteness,  and  purity  are  very 
noticeable. 
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The  name  of  Japanese  isinglass,  inasmucli  as  isinglass  (iclitbyo- 
colla)  means  fish  glue,  is  objectionable,  and  should  not  be  retained. 
The  name  "  agar-agar,"  which  has  by  some  writers  been  .proposed 
for  it,  has  no  better  claim,  since  it  is  applied  to  various  algas  which 
are  not  known  to  enter  into  the  composition  of  this  substance. 

According  to  Mertens  (Preussiche  Exped.  iiaclh  Ost  Asien,  Die 
Tange,  1866,  p.  140),  the  following  species  are  employed  in  the 
East  Indies,  under  the  name  of  agar-agar : — Eucheuma  spinosum, 
J.  Ag.,  SphcBrococcus  serra,  Kiitz.,  8.  gelatinus,  Ag.,  Gigartina 
horrida,  Harv.,  and  at  Timor,  Hijpnea  divaricata,  Grev. 

The  term  gelose  is  also  objectionable,  on  account  of  being  ap- 
plied to  a  definite  chemical  substance. 

The  name  phycocolle,  or  seaweed  glue,  would  be  preferable,  unless 
the  name  tjintiow  or  lo-tha-ho  be  preserved. 

Gum  Savakin.  G.  Reimann.  (Avter.  Journ.  Pharm.,  April, 
1881.)  This  gum  is  gathered  near  the  west  coast  of  the  Red  Sea, 
farther  east  than  the  other  varieties  of  gum  arabic,  and  is  shipped 
from  the  port  of  Suakin  or  Savakin ;  hence  its  name.  It  appears 
in  commerce  as  sub-globular  tears,  which  are  more  or  less  broken, 
have  a  conchoidal  glass-like  fracture,  and,  in  consequence  of  numer- 
ous fissures,  appear  quite  opaque.  It  is  imported  in  considerable 
quantity,  and  not  uufrequently  sold  for  medicinal  use. 

A  mucilage  made  with  eight  ounces  of  this  gum  to  one  pint  of 
water  was  found  to  be  very  thick  and  viscid,  a  great  deal  of  the 
gum  remaining,  as  it  seemed,  undissolved ;  this  was  strained  out. 
On  diluting  the  mucilage  with  water,  it  was  noticed  that  what 
appeared  to  be  small  transparent  globules  separated,  and  upon 
repeated  shaking  would  not  dissolve.  Some  of  these  globules  were 
collected  by  diluting  the  mucilage  with  water,  stirring  constantly, 
allowing  to  settle,  decanting  the  water,  and  repeating  this  operation 
until  all  the  soluble  matter  had  been  removed.  The  globules  were 
found  to  be  insoluble  in  boiling  water,  though  on  the  addition  of 
solution  of  caustic  potash,  or  other  caustic  alkali,  they  were  dis- 
solved, but  the  salts  of  the  alkalies  were  without  action.  A 
quantity  of  the  globules  spread  on  panes  of  glass  and  dried, 
yielded  thin,  transparent  scales.  On  boiling  these  with  water 
they  would  merely  swell  up  and  be  transformed  into  transparent 
globules  again. 

These  experiments  show  that  they  are  analogous  to,  and  doubtless 
identical  with,  gumniic  acid,  which  seems  to  pre-exist  in  the  gum 
in  the  free  state,  and  in  the  mucilage  is  held  in  suspension,  while 
from  a  dilute  aqueous  solution  it  separates  as  colourless  globules. 
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Numerous  expedients  were  tried  to  prevent  this  precipitation, 
and  the  only  one  found  successful  was  to  carefully  add,  before 
straining,  to  one-half  of  the  macilage  sufficient  solution  of  caustic 
potash  to  make  it  very  slightly  alkaline,  then  add  the  other  half  of 
the  mucilage,  and  shake  the  mixture  well,  which  should  now  have 
a  slight  acid  reaction.  After  it  has  stood  a  little  while  it  can  be 
strained  without  loss,  and  may  be  mixed  with  water,  and  otherwise 
used  like  that  prepared  from  Kordofan  gum. 

Five  grams  of  the  ash  were  incinerated,  and  yielded  019  gram 
of  ash,  equal  to  3 "8  per  cent.  Analysis  showed  the  presence  of 
calcium,  magoesium,  and  potassium. 

Notes  on  Tsenicides.  A.  Jans  sen.  (Zeitsclir.  des  oesterr.  Apoth. 
Ver.,  1881,  81.)  The  author  attributes  many  of  the  failures  of  the 
best  tape- worm  remedies  to  the  mode  of  their  application,  and  to 
improper  conditions  of  the  remedies  themselves.  Pomegi'anate 
root-bark,  to  be  efficient  should  be  freshly  decorticated,  of  recent 
collection,  and  from  wild-grown  trees  not  less  than  ten  years  old. 
It  is  best  administered  in  the  form  of  an  infusion  to  which  a  little 
tannin  has  been  added.  A  decoction  is  much  inferior  to  an  in- 
fusion in  its  action.  If  an  extract  be  wanted,  this  should  be  made 
by  infusing  (not  boiling)  the  bark,  and  evaporating  the  infusion  at 
a  low  temperature.  Male  fern  should  be  collected  in  autumn  and 
used  fresh ;  the  ethereal  extract  made  from  the  fresh  rhizome  is  the 
best  form  of  application.  It  is  most  active  against  Botrio-cephalus 
latus  and  cordatus,  but  less  so  against  Taenia  solium.  Cusso  is  a 
most  efficient  remedy,  provided  it  consists  of  the  fully  developed 
female  flowers  (recognisable  by  their  reddish  calyces),  and  is  free 
from  stalks.  Unfortunately  it  is  but  rarely  met  with  in  commerce 
in  this  condition.  The  powder  prepared  from  these  female  flowers 
proves  successful  in  almost  every  instance.  Kamala,  if  fairly  free 
from  sand  and  unadulterated,  is  often  found  to  act  exceedingly  well. 

Bulgarian  Opium.  A.  Theegarten.  (Pharmaceut.  Zeitung, 
,/381,  261,  from  Pharmaceut..  Zeitsclir.  fur  Bussland,  1881,  229.) 
iiulgaria  has  recently  produced  some  very  good  opium,  especially 
in  the  Lowtscha  district.  A  sample  examined  by  the  author  yielded 
11"2  per  cent,  of  impure  and  8  per  cent,  of  pure  morphine.  It  had 
a  powerful  odour,  like  that  of  opium  of  good  quality,  and  a  bitter 
acrid,  taste.     To  water  it  yielded  nearly  70  per  cent,  of  its  weight. 

Notes  on  the  Aloins.  Dr.  T.  F.  Hanausek.  {Zeitsclir.  des 
oesterr.  Ajwtli.  Ver.,  1881,  183.)  Treumann  has  prepared  and  ex- 
amined the  aloins  from  Barbadoes,  Curasao,  Socotra,  Natal,  and 
Cape  aloes.     They  all  form  a  homologous  series ;  those  of  Curacao 
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and  Barbadoes  aloes  show  the  closest  agreement  in  their  behaviour 
towards  reagents,  though  they  differ  in  their  composition,  the 
former  corresponding  to  the  formula  C^^  H^^  0^,  the  latter  to 
0^7  HoQ  0-.  Therapeutically  the  most  active  is  the  aloin  from 
Cape  aloes,  and  the  least  active  that  of  Natal  aloes. 

Comparative  Examination  of  the  most  Important  Kinds  of 
Commercial  Gum  Arabic.  E.  Masing.  (Archiv  der  Pharin., 
[3],  XV.,  216.)  The  author  has  estimated  the  solubility,  the  per- 
centages of  moisture  and  ash,  and  the  alkalinity  of  the  ash  in 
a  number  of  different  commercial  samples  of  this  gum,  and  has 
studied  the  behaviour  of  each  sample  towards  solutions  of  potas- 
sium silicate,  potassium  stannate,  lead  acetate,  aluminium  sulphate, 
and  copper  acetate.  The  paper  contains  a  tabulated  statement  of 
the  results.  The  author  arrives  at  the  conclusion,  that  although 
different  kinds  of  gum  show  differences  when  thus  tested,  the 
source  of  the  gum  can  seldom  be  inferred  from  such  an  examin- 
ation. The  value  of  the  gum  is  better  judged  from  its  solubility 
than  from  its  colour ;  the  percentage  of  ash  seldom  varies  beyond 
narrow  limits,  but  the  alkalinity  of  the  ash  is  much  more  variable ; 
the  alkalinity  was  usually  entirely  or  mainly  due  to  lime,  and 
potash  was  seldom  present  in  any  quantity.  The  ash  was  in- 
variably soluble  in  dilute  hydrochloric  acid,  and  any  quantity  of 
insoluble  residue  would  therefore  indicate  the  presence  of  sand  or 
other  insoluble  substances.  The  diffei'ences  in  behaviour  shown  by 
the  different  kinds  of  gum  towards  the  same  reagent  probably  in- 
dicate the  existence  of  different  modifications  of  gummic  acid. 

Gum  Hogg.  C.  L.  Mitchell.  (Amer.  Journ.  of  Pharm.,  1880, 
230.)  Under  the  above  title  a  peculiar  form  of  gum  is  described  in 
the  U.S.  "  Dispensatory,"  p.  1664.  It  was  obtained  from  the  estab- 
lishment of  Messrs.  J.  B.  Lippincott  &  Co.,  where  it  was  used  in 
the  process  of  bookbinding.  As  described  by  Dr.  Wood,  "  it  is  in 
lumps  of  various  sizes,  from  that  of  a  chestnut  to  that  of  a  walnut 
or  larger,  of  an  exti^emely  irregular  shape,  often  much  contoiiied, 
appearing  frequently  as  if  consisting  of  several  pieces  which  had 
become  agglutinated  in  their  soft  state,  translucent  and  nearly 
colourless,  with  a  slight  reddish  yellow  tint  in  some  places,  of  a 
rather  dull  though  somewhat  shining  surface,  very  hard,  brittle, 
with  a  glassy  fracture,  inodorous,  and  nearly  or  quite  tasteless. 
With  water  it  swells  to  a  soft  transparent  mass,  which  retains  this 
condition  long  without  change ;  and  if  now  stirred,  instead  of 
forming  a  consistent  mucilage,  breaks  up  into  minute,  irregular, 
transparent  fragments,  which  retain  this  form  indefinitely." 
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Chemically  examined  by  Professor  William.  Proctor,  jun.,  it  was 
found  to  be  only  very  slightly  soluble  in  water,  botli  cold  and  hot, 
the  solution  giving  a  precipitate  with  subacetate  of  lead,  but  none 
with  oxalate  of  ammonium,  in  the  latter  respect  differing  from  gum 
arabic.  The  insoluble  portion  was  dissolved  by  strong  sulphuric 
acid,  and  was  converted  by  boiling  dilute  sulphuric  acid  into  a 
soluble  gum.  He  considered  the  insoluble  substance  to  be  bassorin, 
the  insoluble  constituent  of  ti'agacanth,  and  the  gum  itself  probably 
the  same  as  Bassora  gum.  The  gum  was  obtained  from  the  East 
Indies,  but  its  botanical  source  is  unknown. 

The  attention  of  the  writer  was  recently  called  to  this  article,  and 
a  few  experiments  and  a  number  of  inquiries  were  made  with  a  view 
to  determine  its  true  relation  to  Bassora  gum.  A  quantity  of  the 
drug  was  accordingly  obtained  from  the  same  house  which  furnished 
the  specimens  to  Dr.  Wood.  Upon  examination  it  did  not  present 
quite  the  same  physical  characteristics  which  are  described  by  him, 
but  appears  to  be  more  a  collection  of  gums  from  different  species, 
bearing  a  general  similarity  to  tragacanth.  It  occurs  in  fragments 
of  irregular  shape,  and  varying  from  the  size  of  a  chestnut  to  much 
larger.  Its  colour  in  different  samples  varies  from  a  dirty  white  to 
a  yellowish  brown.  It  is  hard,  inodorous,  tasteless,  and  breaks 
with  a  short,  glassy  fracture.  Some  fragments  have  still  adhering 
portions  of  the  bark  of  the  tree  from  which  it  has  been  obtained ; 
while  the  general  appearance  of  the  gum  shows  it  to  have  been 
deposited  in  successive  exudations,  similar  to  tragacanth. 

A  portion  of  the  gum  was  set  aside  with  a  quantity  of  cold  water, 

when,  after  the  expiration  of  twenty-four  hours,  it  had  swollen  up 

into  a  soft,  white,  transparent  mass,  occupying  the  lower  half  of  the 

vessel.     When  agitated,  this  mass  showed  no  disposition  to  form  a 

uniform  mucilage,  but  separated  into  small,  soft,  transparent,  and 

rather  granular  fragments,  resembling  pounded  ice  ;  this  subsided 

to  the  bottom  of  the  vessel  again  when  it  was  set  at  rest.     The 

whole  was  now  thrown  on  a  filter,  and  the  filtrate  examined.     It 

"  l>u"ave  a  very  faint  precipitate  with  subacetate  of  lead,  and  no  re- 

•^    'xi  ttion  whatever  with  oxalate  of  ammonium ;  it   was   neutral    in 

'^  t-^action,  and  had  neither  taste  nor  smell. 

A  second  portion  of  the  gum,  treated  by  prolonged  boiling  with 
water,  gave  the  same  result  as  when  ti-eated  with  cold  water.  The 
insoluble  portion  was  next  examined.  Alcohol  and  ether  had  no 
solvent  action  upon  it.  Boiled  with  dilute  sulphuric  acid  it  was 
soon  dissolved,  the  resulting  solution  showing  no  reaction  with 
tinctui'e  of  iodine,  and  not  responding  to  Trommer's  test  for  sugar. 
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When  boiled  with  a  weak  solution  of  an  alkali  or  alkaline  carbonate; 
it  was  speedily  converted  into  a  uniform  thick  mucilage  of  a  pink- 
ish colour.  These  tests  correspond  with  those  for  bassorin,  and 
show  a  close  similarity  of  the  present  gum  with  that  previously 
described  by  Dr.  Wood,  and  to  the  Bassora  gum  of  other  writers. 

The  conclusion  arrived  at  by  the  author  is,  that  gum  hogg  is  not 
the  product  of  any  particular  tree  or  plant,  but  is  a  trade  name 
applied  to  various  cheap  and  inferior  gums,  all  probably  identical 
with  Bassora  gum,  and  containing  and  consisting  almost  entirely  of 
bassorin. 

While  the  solubility  of  bassorin  in  alkaline  solutions  has  been 
but  briefly  alluded  to  in  various  works,  it  seems  to  indicate  certain 
properties  which  might  almost  entitle  it  to  be  considered  as  an  acid, 
similar  in  its  nature  to  the  arabic  or  gummic  acid  of  gum  acacia. 

The  remaining  part  of  the  author's  paper  deals  with  the  com- 
mercial history  of  this  gum,  and  with  its  use  in  bookbinding. 

XanthorrhcEa  Resins.  Prof.  J.  M.  Maisch.  (From  a  paper 
read  at  the  Philadelphia  Pharmaceutical  Meeting,  April  19th,  1881, 
and  published  in  the  Amer.  Journ.  of  Pharm.,  May,  1881.)  This 
paper  contains  a  useful  resume  of  the  literature  of  these  resins,  from 
which  we  extract  the  following: — "The  genus  Xanthorrhoea  be- 
longs to  the  natural  order  of  Liliace^,  is  confined  to  Australia,  and 
consists  of  shrubby  or  arborescent  plants,  somewhat  palm-like  in 
appearance,  and  having  at  the  summit  dense  tufts  of  very  long,  wiry, 
narrow,  two-edged,  or  somewhat  triangular  leaves,  resembling  grass 
leaves ;  hence  the  name,  grass-trees,  by  which  the  species  are  known 
in  Australia.  The  leaves  are  used  as  fodder  for  cattle ;  and  the 
somewhat  sheathing  base  of  the  inner  leaves  and  the  buds  are  eat- 
able, and  form,  particularly  when  roasted,  an  agreeable  article  of 
food.  From  the  centre  or  the  leaf  tuft  there  rises  a  long  cylindrical 
scape,  which  terminates  with  a  long  spike  of  small  white  flowers, 
situated  in  the  axils  of  the  imbricate  bracts,  and  producing  triangu- 
lar three-celled  capsules,  containing  flatfish,  hard,  black  seeds. 

R.  Brown  (1810)  described  seven  species,  viz.,  X..  arborea,  aus- 
tralis,  hastilis,  media,  minor,  hracteata,  and  pumilio.  The  two  first- 
named  species  are  arborescent,  while  the  third  and  fourth  have  short 
stems,  that  of  X.  hastilis  being  about  four  feet  high,  and  is  said  to 
sometimes  attain  a  diameter  of  one  foot,  and  then  to  be  probably 
more  than  a  century  old,  owing  to  its  slow  growth.  The  last  three 
species  named  are  stemless,  i.e.,  the  stems  remain  buried  in  the  soil 
or  scarcely  rise  above  ground. 

All  the  species  abound  in  a  resinous  juice,  which,  on  exposure,  har- 
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dens,  and  as  obtained  from  the  different  species  undoubtedly  differs 
in  appearance  and  also  in  composition.  Guibourt  distinguishes 
three  xanthorrhoea  resins — one  yellow,  one  brown,  and  one  red. 
The  dark-coloured  resin  is  still  ascribed  by  some  authors  to  X.  lias- 
tilis,  but  Drummond  (1840)  pointed  out  that  an  arborescent  species, 
probably  X.  arborea,  is  in  Australia  called  black  boij,  and  the  Phar- 
maceutical Society  of  Victoria  state  that  X.  australis  (which  is 
arborescent)  yields  a  large  quantity  of  a  brilliant  ruby-coloured 
I'esin.  On  the  other  hand,  the  botanist  Smith  I'efers  the  yellow 
resin  to  X.  hastilis  and  some  other  species.  The  last  named  is 
the  X.  resinosa  of  Persoon,  and  Acaroides  resinifera  is  quoted  as  a 
synonym  in  Gray's  "  Supplement."  The  name  acaroid  resin  is  thus 
explained.  The  different  xanthorrhoea  resins  have  been  described, 
more  especially  in  regard  to  their  uses,  in  papers  by  Mr.  Redford,  as 
a  polishing  material,  in  American  Journal  of  Pharmacy ,  1863,  pp. 453, 
454,  and  by  Mr.  P.  L.  Simmonds,  in  the  same  journal,  1857,  pp.  226 
to  228,  and  in  1866,  pp.  465  to  468;  the  papers  last  quoted  refer 
chiefly  to  the  use  of  the  resin  in  the  manufacture  of  illuminating 
gas.  The  resins  seem  to  be  obtained  as  natural  exudations,  the 
subterraneous  portions  of  the  plant  producing  them  in  some  species, 
at  least,  apparently  in  great  abundance ;  but  resin  is  also  found 
covering  the  base  of  the  leaves,  and  it  is  secreted  in  such  quantity 
ill  the  woody  stems,  that  after  crushing  the  latter  it  may  be  sifted 
from  the  chips  to  the  extent  of  a  hundredweight  per  diem  by  one 
labourer. 

The  acaroid  resin,  which  was  first  noticed  in  1789  by  Governor 
Phillips  ("  Voyage  to  Botany  Bay  "),  is  met  with  in  tears  and  in 
large  masses  usually,  on  account  of  its  brittleness,  broken  into 
irregular  pieces.  It  is  intermixed  with  portions  of  wood,  stalks, 
earth,  etc.,  and  when  fractured  has  a  speckled  or  granitic  character. 
The  pure  resin  is  reddish  yellow ;  the  commercial  article  is  extern- 
ally brownish  yellow,  and  internally  opaque  and  of  a  pure  yellow 
colour,  resembling  that  of  gamboge,  but  always  much  lighter ; 
but  since  the  resin  is  described  by  some  authors  as  being  of  a 
deeper  yellow  than  gamboge,  it  is  evident  that  it  must  be  some- 
times collected  from  different  species.  Triturated  with  water  it 
does  not  form  an  emulsion.  When  fresh  it  has  an  odour  analogous 
to  that  of  poplar  buds,  but  much  more  agreeable  (Guibourt)  ;  the 
odour  appears  to  approach  very  nearly  that  of  benzoin  mixed 
with  a  little  storax.  By  age  the  odour  becomes  weaker,  and  gradu- 
ally disappears,  but  is  always  developed  on  powdeiing  or  by  fusion. 
The  resin  dissolves  in  alcohol,  leaving  only  0'07  of  a  gum  insoluble 
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in  water  and  analogus  to  bassorin.  When  heated  it  gives  off  white 
vapours,  coudensing  into  brilliant  small  laminae,  which  Laugier 
regarded  as  benzoic  acid,  but  which  Stenhouse  (18  iS)  found  to 
consist  largely  of  cinnamic  acid. 

The  brown  resin  has  a  more  balsamic  odour  than  the  preceding  ; 
the  tears  are  roundish,  externally  deep  red-brown,  and  resembling 
dragon's  blood;  but  the  fractm-e  is  shining,  glass-like,  and  in  thin 
splinters  it  is  perfectly  transparent  and  of  a  hyacinth-red  colour. 
It  is  completely  soluble  in  alcohol,  and  contains  more  volatile  oil, 
rendering  it  viscous  and  somewhat  adhesive. 

The  red  resin  is  in  distinct  tears  of  a  deep  brown-red,  and  some- 
times externally  bright  red  ;  its  fracture  is  glass-like ;  thin  splinters 
are  transparent  and  ruby-red  ;  it  is  completely  soluble  in  alcohol, 
the  ligneous  intermixtures  excepted,  and  its  balsamic  odour  always 
becomes  apparent  on  heating. 

Regarding  the  composition  of  the  xanthorrhoea  resins,  Pereira 
quotes  the  analyses  of  Lichtensteiu  (1799),  Schrader,  Laugier, 
Widman  (1825),  Trommsdorff  (1826),  and  Stenhouse  (18-48). 
Heated  with  manganic  binoxide  and  sulphuric  acid,  acaroid  I'esin 
evolves  the  odour  of  oil  of  bitter  almonds,  and  by  the  action  of 
nitric  acid  it  yields  a  large  proportion  of  carbazotic  (picric)  acid 
with  little  nitrobenzoic  and  oxalic  acid  (Stenhouse).  Trommsdorff 
found  the  volatile  oil  to  be  colourless,  fragrant,  and  of  a  pungent 
aromatic  taste.  The  resin  is  soluble  in  solutions  of  the  alkalies  and 
alkaline  earths.  On  dry  distillation  much  carbolic  acid  is  obtained, 
with  a  small  quantity  of  a  light  oil,  but,  according  to  Sommer,  no 
umbelliferone.  In  1866,  Hlasiwetz  and  Barth  ascertained  that 
acaroid  resin  on  being  treated  with  fusing  potassa  yields  large 
quantities  of  paraoxybenzoic  acid,  and  from  the  mother-liquor  of  the 
ethereal  solution  a  little  resorcin  and  pyi'ocatechin  was  obtained, 
together  with  the  double  compound  of  protocatechuic  and  para- 
oxybenzoic acids  =  C^  Hj2  ^t  ^  Hj  0,  which  had  been  previously 
obtained  from  benzoin. 

Three  different  xanthorrhoea  resins  were  found  by  Hirschsohn 
(1877)  to  be  incompletely  soluble  in  chloroform  and  ether,  but  to 
dissolve  completely  in  alcohol,  the  solutions  acquiring  a  brown- 
black  colour  with  ferric  chloride.  The  solution  of  the  acaroid  resin 
is  yellow,  and  yields  with  lead  acetate  a  precipitate,  while  the 
other  two  resins  are  red,  that  of  X.  quadrangulare  being  not  dis- 
turbed by  acetate  of  lead,  while  that  of  X.  arhorea  produces  with 
the  same  reagent  a  turbidity ;  the  chloroformic  solution  of  the 
latter  is  yellow,  that  of  the  former  colourless. 
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The  xantlaorrlicea  resins  have  been,  repeatedly  suggested  as 
possessing  some  value  in  jDerfumery  ;  hnt  they  appear  to  be  inferior 
for  this  purpose  to  benzoin,  storax,  and  the  balsams  of  Peru  and 
Tolu.  Their  medicinal  properties  appear  to  be  likewise  not  -well 
marked.  As  early  as  1795  acaroid  resin  was  said  by  Kite  to  neither 
Tomit,  purge,  nor  bind  the  belly,  nor  to  act  materially  as  a  diuretic 
or  diaphoretic.  Dr.  Fish  (Boston  Journal,  x.,  p.  94)  employed  it  in 
the  form  of  tincture  with  opium  in  flusns  hepaticus  and  the  diar- 
rhoea of  phthisis,  and  it  has  been  recommended  in  chronic  catarrhs. 
A  tincture  of  acaroid  resin,  which  has  been  given  in  doses  of  f5J.  to 
f5ij.  mixed  with  m.ilk  or  a  mucilaginous  liquid,  has  been  recom- 
mended to  be  made  of  equal  weights  of  the  resin  and  alcohol,  and, 
according  to  another  formula,  of  resin  5ij.  to  alcohol  Oj.  If  used 
at  all,  the  latter  formula  would  appear  to  furnish  a  preparation  of 
proper  strength. 

The  Resin  of  Larrea  Mexicana.  J.  M.  Stillmann.  (Ber  der 
deutsch.  cliem.  Ges.,  xiii.,  754.)  The  resinous  substance  found  on 
the  twigs  of  the  Larrea  Mexicana  and  Acacia  Gregrjii  in  Arizona 
and  California,  appears  to  be  identical  with  Indian  shellac.  It 
yields  61"7  per  cent,  to  alcohol,  1"4  per  cent,  to  water,  and  30"9 
per  cent,  to  solution  of  caustic  soda,  and  leaves  6  per  cent,  of 
residue  insoluble  in  these  solvents. 

Constituents  of  Frasera  Walteri.  G.  W.  Kennedy.  (Amer. 
Journ.  of  Pharm.,  1881,  280.)  The  author  has  examined  the  yellow 
crystalline  principle  obtained  by  J.  U.  Lloyd  from  the  root  of  the 
American  calumba,  and  finds  it  to  be  identical  with  the  one  isolated 
by  himself  in  1873  (Proc.  Amer.  Pharm.  Assoc,  1873,  636).  The 
results  of  his  recent  examination  confirm  his  previous  impression 
that  the  root  of  this  plant  contains  the  same  principles  as  Gentiana 
lutea.  The  only  diff'erence  between  the  two  roots  seems  to  be  that 
Frasera  Walteri  contains  a  larger  proportion  of  gentisic  acid,  and 
gentian  more  of  the  bitter  principle  (gentio-picrin). 

A  New  Constituent  of  Senega.  H.  W.  Langbeck.  (Pharmaceid. 
Zeitung,  1881,  260.)  A  sample  of  old  senega  root  examined  by  the 
author  had  a  strong  odour  resembling  that  of  oil  of  wintergreen. 
Water  distilled  from  the  root  gave  upon  testing  unmistakable  in- 
dications of  methyl  salicylate.  Other  specimens  of  the  root  gave 
the  same  result,  old  ones  yielding  much  more  of  this  body  than 
those  of  more  recent  collection.  A  decoction  of  the  older  root  also 
contained  a  not  inconsiderable  proportion  of  glucose,  while  that  of 
a  root  only  twelve  months  old  only  contained  traces  of  this  sugar. 
The  author  regards  both  the  methjl  salicylate  and  the  glucose  as 
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products  formed  by  a  slow  but  steady  spontaneous  decomposition 
of  the  senegin  contained  in  the  root. 

Sequoia  Gigantea.  Gr.  Lunge  and  T.  Steinkauler.  (Ber. 
der  deutsch.  cliem.  Ges.,  xiii.,  1656-1658.)  The  leaves  of  Sequoia 
gigantea,  the  Californian  giant  pine,  contain  three  essential  oils, 
differing  in  their  boiling  points,  and  a  white  crystalline  body  cor- 
responding to  the  formula  C^g  Hjq  ;  the  latter,  which  the  authors 
propose  to  name  seqiioine,  is  soluble  in  all  ordinary  solvents  except 
■water,  exhibits  a  strong  blue  fluorescence,  fuses  at  105°  C,  and 
boils  between  290-300°C.     It  is  isomeric  with  fluorene. 

Constituents  of  Lithospermum  Ofl&cinale.  M.  Belohoubeck. 
(Bied.  Gentr.,  1880,  703.)  The  leaves  of  this  shrub  are  known 
as  "  Bohemian  tea,"  and  are  used  to  adulterate  ordinary  tea.  The 
author's  analysis  shows  them  to  have  the  following  composition : — 

Cellulose 5-96 

Tannin 8  25 

Fat 9-29 

Other  non-nitrogenous  organic  substances      .  26-49 

Albumen 24-54 

Water 9"85 

Ash 20-59 

These  leaves  therefore  differ  from  tea  leaves  in  containing  less 
tannin,  much  less  cellulose,  considerably  more  ash,  and  no  theine. 

Sambucus  Niger.  M.  Govaerts,  (Bepertoire  de  Pharm.,  1880, 
529.)  The  author  has  investigated  the  elder  with  the  object  of 
ascertaining  what  parts  of  the  plant  and  what  pharmaceutical  pre- 
parations are  the  most  suitable  for  medicinal  administration.  He 
finds  that  the  juice  from  the  fresh  berries,  given  in  doses  of  about 
60  grams  along  with  5  drops  of  essence  of  peppermint,  is  the  best 
form  for  administration  as  a  laxative.  The  juice  of  the  bark  like- 
wise answers  well,  also  a  wine  of  the  fresh  bark,  representing  30 
parts  of  the  latter  in  100  parts  of  the  wine,  and  given  in  doses  of 
15-30  grams.  Both  the  leaves  and  the  bark,  if  wanted  in  the 
dried  state,  should  be  dried  at  a  very  moderate  heat,  as  a  high 
temperature  destroys  the  active  principle. 

Rhinacantlius  Communis.  Dr.  P.  Liborius.  (Pharm.  Journ., 
3rd  series,  xi.,  795.)  During  a  stay  in  Hong  Kong  and  Shanghai, 
the  author  observed  that  a  tincture  of  an  unknown  fibrous  root  was 
successfully  used  as  a  remedy  against  ringworm.  The  root  after- 
wards turned  out  to  be  that  of  the  Bhinacanthus  commtmis,  N.  ab 
E.,  the  leaves  of  which,  bruised  and  mixed  with  limejuice,  are, 
according  to  Dymock  (Pharm.  Journ.,  3rd  series,  vii,,  190),  used  in 
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India  as  a  popular  remedy  for  "  Indian  ringworm."  Subsequently 
a  chemical  examination  of  the  root  was  made  by  the  author  in  the 
laboratory  of  Dorpat  {Pharm.  Zeit.  f.  Russl.,  Feb.  7),  the  principal 
result  being  the  isolation  of  a  quinone-like  body,  supposed,  to  be 
the  active  constituent,  resembling  chrysophanic  and  frangulic  acids 
in  its  antiseptic  and  antiparasitic  properties,  and  phlobaphene  in 
some  of  its  decomposition  products.  The  author  calls  this  new 
substance  "rhinacanthin,"  and  represents  it  by  the  formula 
xCj^  Hjg  0^.  Its  presence  in  the  plant  is  said  to  be  limited  to 
certain  intercellular  spaces  occurring  in  the  hark,  the  cellular  tissue 
of  this  part  appearing  to  be  filled  with  an  intensely  red  substance, 
supposed  to  consist  of  a  compound  of  rhinacanthin  with  an  alkali. 
It  is  obtained  by  exhaustion  of  the  powdered  root  fibres  with 
absolute  alcohol.  Rhinacanthin  has  the  peculiarity  of  forming 
■with  bases  beautiful  red  compounds,  that  are  easily  decomposed 
by  certain  neutral  solvents,  such  as  petroleum  spirit,  which  dis- 
solves the  rhinacanthin  and  assumes  a  yellow  colour. 

Euphorbia  Villosa.  {Allg.  Med.  Gent.  Zeitung,  March  26,  1881.) 
In  the  Ukraine  and  Gallicia  this  plant  is  said  to  be  regarded  as  an 
unfailing  remedy  against  hydrophobia,  provided  it  is  taken  within 
five  or  six  days  of  the  infection.  Unusually  good  evidence  seems 
to  be  in  its  favour. 

Composition  of  the  Seeds  of  Soya  Hispida.  H.  Pellet.  {Comptes 
Hendus,  xc,  1177.)  The  seeds  of  this  leguminous  plant,  growing 
in  China  and  Japan,  have  the  following  composition : — 


Proteides  .... 
Fat 

Cellulose  .... 
Starch,  Dextrin,  and  Sugai- 
Mineral  substances    . 


35  o  per  cent. 
16-±       „ 
11-6       „ 
3-2    .    „ 

4-8       „ 


Russian  Linseed.  A.  Ladureau.  (Bied.  Centr.,  1880,  670,  671.) 
Russian  linseed  when  grown  in  France  becomes  valueless  after  the 
second  generation.  The  author,  who  has  investigated  the  causes  of 
this  change,  finds  that,  after  cultivation  in  French  soil,  the  seeds 
yield  an  ash  containing  less  than  half  the  amount  of  phosphoric 
acid  present  in  the  Russian  seeds  from  which  they  were  produced. 

Castoreum.  J.  Fuchs.  (Archiv  der  Pharm.,  March,  1881,  and 
Pharm.  Journ.,  3rd  series,  xi.,  873.)  The  author  corrects  a  number 
of  erroneous  statements,  met  with  in  books,  with  reference  to  this 
drug.  In  addition  to  much  experience  in  the  examination  of  com- 
mercial specimens,  he  had  the  opportunity  of  removing  the  castor 
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from  no  fewer  than  seven  beavers.  We  extract  the  following  from 
his  statements  : — 

In  most  of  the  recent  pharmacognostical  works  it  is  stated  that 
castor  occurs  in  the  sacs  in  the  liquid  condition,  and  afterwards 
dries  up.  This  opinion  is  quite  incorrect.  In  former  times,  when 
the  beaver  was  not  so  rare  as  at  present,  pharmacognosists,  and 
consequently  also  the  older  pharmacopoeias,  described  the  consist- 
ence of  castor  as  being  like  that  of  an  ointment;  and  this  accords 
with  the  author's  own  experience. 

Although  a  liquid  has  been  found  by  some  persons  in  the  castor 
sacs,  this  can  only  have  occurred  in  cases  where  the  sacs  were  taken 
from  diseased  animals  ;  the  author  himself  has  met  with  it  there  in 
one  case.  It  may  justly  be  affirmed,  that  the  castor  substance  is 
secreted  by  glands  in  the  sacs  themselves,  and  that  it  occurs  in  them 
not  in  a  liquid  but  an  unctuous  condition. 

Canadian  castor  has  a  much  weaker  and  quite  different  smell — 
recalling  that  of  old  willow  bark — from  that  of  European  or  Sibe- 
rian castoreum,  whicb  has  an  entirely  characteristic,  very  strong 
smell,  considered  by  several  pharmacognosists  to  resemble  that  of 
birch  oil  or  Russian  leather.  This  ditference  in  odour  is  the  most 
certain  distinguishing  character  of  the  two  kinds  of  castor  occurring 
in  German  commerce.  Frequently  the  effervescence  with  acids  is 
given  as  a  character  of  the  European  and  Siberian  castor,  it  being 
said  not  to  occur  with  the  Canadian,  In  fact,  Canadian  castor 
scarcely  ever  does  effervesce  with  acids.  But  neither  do  the 
European  and  Siberian  castors  always  effervesce  with  acids,  and  the 
best  sorts  effervesce  the  least.  Indeed,  upon  pouring  acid  upon  the 
substance  of  either  of  the  two  kinds  of  castor,  bubbles  always 
adhere  to  it,  but  these  are  only  air  bubbles.  As  a  rule,  the  author 
has  never  observed  in  the  Canadian  castor  that  diseased  condition, 
in  which  carbonate  of  lime  frequently  collects  in  considerable 
quantity,  as  repeatedly  observed  by  himself  and  others.  In  this 
respect  his  observations  differ  from  those  of  Weber,  who  alleges  that 
he  found  a  larger  amount  of  calcareous  substance  in  the  Canadian 
castor. 

Further,  the  shape  of  the  sac  has  been  indicated  as  a  character 
by  which  the  two  commercial  varieties  of  castor  may  be  distin- 
guished. The  European  and  Siberian  sacs  are  said  to  be  more  flat 
and  rounded,  whilst  the  Canadian  are  more  pear-shaped.  This  is 
not,  however,  always  the  case.  Those  sacs  which  allow  of  being 
divided  entirely  or  even  partially  into  two  halves,  are  ordinarily  flac 
also  in  the  Canadian,  but  they  occur  in   that  kind   very  seldom  ; 
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whilst  in  both  kinds  the  pear-shape  occurs  frequently,  and  in  the 
Canadian  almost  constantly.  The  egg-shaped  sacs  are  always 
somewhat  suspected  in  the  European  as  -well  as  the  Siberian  castor, 
on  account,  probably,  of  the  large  proportion  of  carbonate  of  lime 
contained  in  them,  by  which  the  drug  is  diminished  in  value. 
The  Canadian  castor  is  frequently  adulterated.  Sacs  are  met  with 
from  which,  after  keeping  some  time,  especially  in  summer,  a  black 
mass  flows  out,  which  is  nothing  more  than  a  resinous  substance. 
From  such  sacs  the  outer  skin,  after  moistening  in  water,  can  fre- 
quently be  separated  tolerably  easily.  The  artificial  sacs,  however, 
do  not  occur  now  so  frequently  as  formerly.  Such  falsifications 
may  be  guarded  against  by  purchasing  the  best,  and  by  breaking 
each  sac  in  the  middle  and  taking  only  those  in  which  it  can  be 
distinctly  seen  that  the  substance  is  permeated  by  membranes.  This 
is  easily  done,  because  the  Canadian  castor  usually  occurs  in  a 
very  dry  condition,  whilst  in  the  softer  sacs  a  good  knife  removes 
every  difficulty. 

The  Musk-Deer  in  Tibet.  R.  Lydekker.  {Journal  of  Applied 
Science,  February  1,  1881.)  As  some  degree  of  doubt  seems  hither- 
to to  have  prevailed  among  naturalists  whether  the  musk-deer 
(Moschus  moschiferus)  occurs  on  the  Tibetan  plateau,  or  whether  it 
is  confined  to  the  wooded  districts  of  the  Alpine  Himalaya,  the 
author  has  contributed  to  the  Journal  of  the  Asiatic  Society,  of 
Bengal,  a  brief  papei%  in  which  he  gives  the  result  of  his  recent 
investigations  of  the  subject.  The  author  says  that  during  the 
summer  of  last  year  he  met  in  Lahul  a  Tibetan,  who  had  formerly 
occupied  a  high  official  position  at  Lhasa,  and  who  informed  him 
that  the  musk-deer  was  of  common  occurrence  on  the  Tsanpu  River, 
in  the  neighbourhood  of  Lhasa.  He  has  also  learned  from  Mr.  W. 
H.  Johnson,  British  Commissioner  in  Ladakh,  that  it  is  found  in  the 
country  below,  and  to  the  east  of  Lhasa,  along  the  course  of  the 
Tsanpu  River.  The  musk  brought  from  this  district,  Mr.  Johnson 
says,  has  wi'ongly  acquired  the  name  of  Khoten  musk  ;  this  appears 
to  have  originated  from  the  fact  that  Khoten  being  a  large  Buddhist 
city  and  important  trading  place,  the  musk  was  carried  there  from 
Lhasa,  and  thence  to  India.  Mr.  Johnson  also  observes,  that  the 
musk-deer  occui's  only  where  the  birch  tree  grows.  This  evidence, 
added  to  what  he  has  collected  from  various  works  on  Tibet  and  the 
neighbouring  regions,  appears  to  the  author  to  show  that  a  species 
of  MoscJtus  occurs  in  Tibet,  though  he  has  no  means  of  knowing 
■whether  it  be  the  same  as  M.  moschiferus.  The  musk-deer  is  of 
common  occurrence  in  Bhutan,  and  it  appears  to  him  probable  that 
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it  extends  north  of  that  district,  in  most  of  the  open  countries  up  to 
Tibet,  and  thence  across  or  round  the  Gobi  desert  into  Siberia.  The 
occurrence  of  the  musk-deer  far  in  on  the  Tibetan  plateau  is  a  fact 
of  considerable  importance,  in  the  author's  opinion,  as  it  is  the  only 
instance  of  any  of  the  large  mammals  of  the  forest-clad  Alpine 
Himalaya  extending  its  range  into  the  dry  and  desert  regions  to  the 
north. 

The  Preparation  of  Syrups  by  Percolation.  G.  H.  C.  Klie. 
(Amer.  Joum.  of  Pharm.,  1881,  1.)  The  author  proposes  to  dis- 
solve the  sugar  in  the  preparation  of  syrups  by  a  process  of  perco- 
lation. For  this  purpose  sponge  should  be  substituted  for  the 
cotton  wad.  A  piece  of  common  close  soft  sponge  is  trimmed  to  a 
cone  shape,  of  a  suitable  size.  The  sponge  is  thoroughly  washed, 
and  while  still  moist  placed  in  position  in  the  neck  of  a  percolator, 
funnel,  or  other  suitable  vessel,  by  slightly  compressing  it.  Sponges 
with  small  pores  need  little,  while  those  with  large  pores  require 
more,  compression  in  adjusting.  If  it  is  placed  too  loose,  the  syrup 
will  pass  fast  and  not  sufficiently  clear;  if  placed  too  tight,  the  syrup 
will  pass  too  slow  or  not  at  all.  The  proper  amount  of  compression 
is  reached  when  the  pores  of  a  close  sponge,  one  inch  long  and  half 
an  inch  in  diameter,  are  closed  in  such  a  manner  by  adjustment  in  a 
three-quarter  inch  necked  common  half-gallon  glass  percolator,  that 
one  pint  of  syrup  will  percolate  in  an  hour.  According  to  the  size 
of  the  sponge,  its  compression,  the  size  of  the  neck  of  the  percolator 
and  its  capacity,  less  or  a  great  deal  more  may  be  obtained. 
When  definite  quantities  of  syrups  are  made,  the  sugar  towards 
the  end  of  the  process  must  be  heaped  near  the  centre  of  the 
percolator,  because,  since  the  process  of  displacement  proceeds 
faster  in  the  centre  over  the  orifice  than  at  the  circumference  of  the 
percolator,  the  sugar  is  dissolved  fastest  there,  and  when  dissolved 
down  to  the  sponge  allows  the  menstruum  to  pass  without  dissolving 
the  remainder.  In  a  continuous  process  this  precaution  is  unneces- 
sary. By  percolation,  when  properly  conducted,  syrups  are  obtained 
absolutely  clear,  just  as  if  filtered  through  paper. 

The  process  is  said  to  answer  well  for  all  the  officinal  syrups ; 
and  particularly  for  fruit  syrups.  Strawberry  syrup  was  prepared 
as  follows  : — A  gallon  of  fresh,  plump  fruit,  after  being  pounded 
into  a  pulp  of  uniform  consistency,  in  a  porcelain  mortar,  was  put 
into  a  glass  vessel,  covered,  and  allowed  to  ferment.  This,  according 
to  the  state  of  temperature,  may  take  from  three  to  five  days.  To 
accelerate  and  complete  the  process  of  fermentation,  the  vessel 
ought  to  be  shaken  once  or  twice  a  day,  to  re- incorporate  the  mass 
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■which  gathers  on  the  surface  of  the  juice.  When  fermentation 
has  been  completed,  this  mass  -will  generally  settle  to  the  bottom  of 
the  vessel.  When  the  expressed  frait  juice  is  fermented  no  shaking 
is  necessary  ;  but  the  work  of  gaining  the  juice  by  pressure  is 
exceedingly  tedious,  on  account  of  the  gelatinous  consistence 
(pectin)  of  the  fruit,  which  allows  the  pressure  to  be  but  very 
slowly  and  gradually  applied.  If  the  pressure  is  applied  suddenly 
and  powerfully,  the  press  bag  or  cloth  will  be  torn  invariably.  On 
account  of  this  drawback  it  is  more  expedient  to  ferment  the 
crushed  fruit  and  then  express.  Fermentation  can  be  observed,  and 
its  cessation  determined  to  a  nicety,  if  a  bent  glass  tube  inserted 
air-tight  in  the  cork  of  the  vessel  containing  the  fruit,  and  the  free 
limb  of  the  tube  is  made  to  dip  about  half  an  inch  into  water  con- 
tained in  a  small  glass  vial,  when  the  finishing  of  fermentation  is 
indicated  by  cessation  of  evolution  of  carbonic  acid  gas  escaping 
through  the  glass  tube  under  water  in  small  bubbles.  The  expressed, 
fermented  juice  from  the  gallon  of  strawberries  measured  two  and 
three-quarter  pints.  This  was  percolated  with  seventy-two  troy 
ounces  loaf  sugar.  The  resulting  syi'up  measured  five  pints.  Rasp- 
berry syrup  was  prepared  in  the  same  manner.  Both  syrups  were 
kept  for  two  years  and  showed  no  signs  of  spoiling.  To  insure  the 
keeping  qualities  of  syrups  prepared  by  percolation  from  fermented 
fruit  juices,  it  is  of  paramount  necessity  to  use  only  juices  which 
have  been  completely  fermented.  The  syrups  ought  also  to  hold  in 
solution  a  suSicient  quantity  of  sugar.  Percolation  regulates  this 
to  a  nicety ;  by  it  as  much  sugar  will  pass  into  solution  as  can  be 
conveniently  held,  and  this  is  the  proper  amount  a  syrup  ought  to 
contain.  Percolated  syrups  will  not  deposit  any  crystallized  sugar 
in  the  bottles  unless  they  are  exposed  to  a  very  low  temperature. 

The  Conditions  Necessary  for  Successful  Percolation.  J.  U. 
Lloyd.  (Proceedings  Amer.  Pharm.  Assoc,  xxvii.,  and  Pharm. 
Jo2i,rn.,  3rd  series,  xi.,  192-196,  and  210-214.)  A  long  and  elabo- 
rate paper  on  the  subject  of  percolation.     Not  suited  for  abstraction. 

Saccharated  Carbonate  of  Iron.  C.  Tanret.  (Journ.  de  Phann. 
et  de  CJdm.  [5],  ii.,  469-471.)  While  it  is  well  known  that  sugar 
prevents  or  retards  the  atmospheric  oxidation  of  ferrous  carbonate, 
there  are  differences  of  opinion  as  to  the  cause  of  this  protecting 
influence.  Some  regard  the  action  of  sugar  as  a  mere  mechanical 
one  ;  others  believe  that  the  sugar  acts  as  a  deoxidizing  agent ;  and 
others  again  attribute  the  preservation  of  the  iron  salt  to  a  chemical 
combination  with  the  sugar.  The  author  inclines  to  the  last-namt-d 
opinion.     He  states  that  some  "masse  de  Valette  "  which  had  been 
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made  with  sugar  of  milk  instead  of  cane  sugar,  was  observed  after 
two  years  to  be  interspersed  with,  numerous  opaque  crystals  of  a 
brown  colour.  The  outer  surface  of  the  mass  appeared  blackish, 
but  the  interior  had  the  same  greenish  grey  colour  as  on  the  day 
the  mass  was  made,  and  was  found  to  contain  a  mere  trace  of  iron 
in  the  ferric  state.  When  treated  with  neutral  solvents,  the  crystals 
were  decomposed  into  sugar,  which  passed  into  solution,  and  ferrous 
carbonate,  which  was  precipitated.  From  the  percentage  of  iron 
found  by  analysis,  this  crystallized  ferrous  sucrocarbonate  appears 
to  have  a  composition  (O^g  Hgg  O^)^  (Fe  C  03)2 

Rademacher's  Tincture  of  Acetate  of  Iron.  0.  Scblickum. 
(New  Remedies,  1881,  52.)  The  author  proposes  the  following 
modified  process  for  the  preparation  of  this  tincture  : — 

Solution  of  Persulphate  of  Iron  (sp.  gr. 

1-318) 25  parts. 

Solution  of  Acetate  of  Potassium  (sp.  gr. 

1-180) 31     „ 

Alcohol 33     ,, 

Mix,  let  the  mixture  stand  for  twenty-four  hours  in  a  well-covered 
beaker,  then  strain  through  a  linen  strainer,  express,  and  wash  the 
residue  with  a  mixture  of  equal  parts  of  water  and.  alcohol  until 
80  parts  of  liquid  are  obtained.     To  this  add  20  parts  of  water. 

The  resulting  tincture  (100  parts)  has  a  handsome  red  colour, 
is  very  limpid,  and  keeps  exceedingly  well,  though  at  first  it  may 
deposit  very  small  quantities  of  sulphate  of  potassium,  from  whicli 
the  clear  liquid  may  at  any  time  be  decanted  without  having  re- 
course to  filtration.  It  contains  all  the  ii'on  of  the  solution  of 
persulphate  employed ;  that  is,  2  per  cent,  of  metallic  iron,  or  8 
per  cent,  of  neutral  ferric  acetate.  Both  in  the  percentage  of 
iron,  as  in  that  of  alcohol,  it  agrees  with  the  tincture  prepared 
according  to  Rademacher's  original  formula.  The  excess  of  un- 
decomposed  ferric  sulphate  is  not  nearly  as  great  as  in  the  latter. 
Since  25  parts  of  solution  of  persulphate  of  iron  require,  for  com- 
plete decomposition,  31^  parts  of  solution  of  acetate  of  potassium, 
it  is  evident  that  only  a  minute  excess  of  ferric  sulphate  remains 
undecomposed.  At  the  same  time,  only  traces  of  sulphate  of  potas- 
sium are  left  in  the  tincture  :  31  parts  of  acetate  of  potassium 
yield,  on  decomposition,  9j  parts  of  sulphate,  of  which  8|  parts 
crystallize  out  from  the  alcoholic  solution  during  the  first  twenty- 
four  hours.  The  remaining  |  per  cent,  is  mostly  deposited  during 
the  first  period  of  preservation. 
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Another  metliod  is  the  following  : — 

Solution  of  Persulphate  of  Iron  (sp.  gr. 

1-318) 25  parts. 

Crystallized  Acetate  of  Sodium         .        .  14     „ 

Alcohol 33     „ 

The  sodium  salt  is  added  to  the  iron  solution,  and  very  gently 
warmed  in  a  porcelain  capsule  until  it  is  dissolved.  The  alcohol 
is  then  added,  and  the  whole  exposed  for  some  hours  to  a  cool 
temperature  (8-10°  C),  whereby  the  sulphate  of  sodium  is  almost 
completely  separated  in  crystals.  The  precipitate  is  collected  on  a 
linen  strainer,  expressed,  washed  "with  a  mixture  of  equal  parts  of 
water  and  alcohol  until  the  strained  liquid  amounts  to  66  parts, 
and  finally  sufficient  water  is  added  to  bring  the  product  to  100 
parts. 

Dialysed  Iron.  L.  Maguier  de  la  Source.  (Com2otes  Bendus, 
xc,  1352-135-i.)  Several  specimens  of  dialysed  iron  were  analysed, 
and  found  to  vary  in  composition  from  12  Fej  O3.  Feg  Clg  to  30 
Fco  O3.  Fco  Clg.  That  known  in  commerce  as  Bravais'  iron,  was 
found  to  answer  to  the  latter  formula ;  it  was  constant  in  com- 
position, and  identical  with  the  basic  oxychloride  of  iron,  the 
formula  of  which  was  first  accurately  ascertained  by  Graham. 

In  order  to  find  out  whether  this  constancy  of  composition  was 
due  to  the  impossibility  of  separating  the  whole  of  the  ferric 
chloride  by  dialysis,  a  sample  was  dilated  so  as  to  contain  08  per 
cent,  of  ferric  oxide,  and  submitted  to  prolonged  dialysis  for  three 
months.  At  the  beginning  of  the  experiment,  the  composition  of 
the  liquor  was  30  Fe,  O3.  Fe^  Clg  ;  after  one  month,  64  Fe.j  O3  ; 
after  two  months,  102  Fe^  O3  ;  and  after  three  mouths,  116  Fe,  O3, 
to  one  molecule  of  Fe^  Clg  ;  whilst  traces  of  chlorine  still  con- 
tinue to  pass  through  the  diaphragm.  The  latter  was  now  in  too 
small  proportion  to  measure  quantitatively,  but  it  was  placed 
beyond  doubt  that  the  oxychloride  of  composition  116  Feo  O3. 
Feo  Clg,  still  lost  chlorine  by  dialysis. 

The  author  thinks  that  these  experiments  are  sufficient  to  prove 
that  ferric  hydrate  is,  under  certain  conditions,  soluble  in  water, 
and  that  it  is  unnecessary,  in  order  to  explain  such  solubility,  to 
imagine  that  the  hydrate  is  engaged  in  some  more  or  less  complex 
combination.  In  support  of  this  opinion,  it  may  be  mentioned 
that,  from  considerations  of  an  altogether  different  character, 
Debray,  has  already  arrived  at  the  same  conclusion. 

When  Bravais'  dialysed  iron  is  evaporated  to   dryness   and  the 
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residue  treated  with  water,  the  ferric  chloride  dissolves,  but  the 
ferric  hydrate  remains  insoluble ;  the  hydrate,  in  solution,  and 
dried  at  100°,  appears  to  be  the  normal  salt  2  Fe^  O3.  3  Ho  O,  at 
least  as  far  as  theoretical  calculation  of  the  weight  of  residue  from 
known  quantities  of  solution  may  be  considered  to  support  such  a 
conclusion. 

A  Substitute  for  Dialysed  Iron.  R.  Rother.  (Neto  Remedies,  Jan., 
1881.)  The  author  points  out  that  much  of  the  so-called  dialysed 
iron  of  commerce  is  made  merely  by  saturating  a  solution  of  ferric 
chloride  by  ferric  hydrate,  and  entirely  without  any  process  of 
dialysis.  As  a  substitute  for  these  preparations,  he  now  proposes 
a  solution  of  triferric  hydrodichloride  equivalent  in  iron  strength 
to  the  official  solution  of  ferric  sulphate.  Its  preparation  is  as 
follows: — Upon  15  troy  ounces  of  sodium  carbonate  (not  bi- 
carbonate) pour  half  a  pint  of  water,  and  apply  heat  until  a  solution 
is  obtained,  then  pour  into  this  one  pint  of  solution  of  ferric 
sulphate,  in  a  rapid  and  continuous  stream  and  with  constant 
stirring  of  the  mixture.  Keep  up  the  heat  a  few  minutes  until  the 
effervescence  nearly  ceases,  and  add  water  to  the  measure  of  2 
gallons.  After  a  sufficient  repose,  decant  the  supernatant  liquid, 
and  wash  the  precipitate  three  or  four  times  in  a  similar  manner, 
or  until  the  washings  yield  no  trace  of  reaction  with  barium 
chloride.  Collect  the  ferric  hydrocarbonate  upon  a  filter,  and 
when  the  excess  of  water  has  drained  away,  dissolve  it  in  1  troy 
ounce  of  hydrochloric  acid  with  the  aid  of  heat,  and  evaporate  to 
the  measure  of  one  pint  if  necessary. 

The  Gelatinization  of  Dialysed  Iron.  Dr.  H.  Hager.  (Pharma- 
ceut.  Gentrcdhalle,  1880,  44.)  The  gelatinization  of  this  prepara- 
tion is  liable  to  occur  whenever  the  process  of  dialysis  has  been 
carried  too  far  and  the  product  is  supersaturated  with  ferric  hydrate. 
The  preparation  thus  gelatinized  may  be  restored  again  to  its 
proper  condition  by  the  careful  addition  of  dilute  solution  of  ferric 
chloride. 

As  regards  the  therapeutic  value  of  dialysed  iron,  the  author 
states  that,  from  his  own  experience  and  that  of  others,  he  has 
every  reason  to  disagree  with  those  who  regard  this  preparation  as 
medicinally  inactive. 

Dialysed  Tinctures.  C.  F.  Heebner.  {Nerv  Remedies,  May, 
1881.)  The  autlior  has  applied  dialysis  in  the  preparation  of  the 
tincture  of  opium,  belladonna,  aconite,  and  nux  vomica,  and  satisfied 
himself  that  the  process  is  capable  of  yielding  these  tinctures,  fully 
equal  in  their  medicinal  strength  to  the  corresponding  official  alcoholic 
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tinctures  of  the  U.  S.  Pharmacopcsia.  The  processes  by  which  the 
alkaloids  were  detected  and  estimated  in  each  of  the  tinctures  are 
minutely  described  in  the  paper,  but  no  particulars  of  any  kind  are 
given  of  the  mode  in  which  the  dialysed  tinctures  were  prepared,  be- 
yond the  statement  that  the  drugs  were  used  in  the  form  of  powder, 
and  in  the  same  proportion  as  in  the  official  tinctures. 

Preparation  of  Dry  Narcotic  Extracts.  (Pharmaceut.  Zeitung, 
1881,  67.)  The  directions  of  the  German  Pharmacopoeia  for  the 
preparation  of  dry  narcotic  extracts,  yield  products  which  are  un- 
satisfactory on  account  of  their  great  tendency  to  absorb  moisture. 
To  remedy  this  defect,  a  correspondent  of  the  Pharmaceutisclies 
Zeitung  proposes  the  use  of  starch  in  the  place  of  dextrin.  He 
mixes  the  starch  with  the  soft  extract,  and  heats  the  mixture  on 
a  water-bath  until  the  starch  gelatinizes.  The  mixture  is  then 
allowed  to  dry  and  reduced  to  powder.  The  product  is  said  to 
keep  much  better  than  that  prepared  with  dextrin. 

Preparation  of  Dry  Narcotic  Extracts.  W.  Kirchmann. 
(Pharmaceut.  Zeitung,  1881,  116.)  The  process  recommended  by 
the  author  consists  in  mixing  the  soft  extract  with  an  equal  weight 
of  desiccated  sodium  sulphate,  drying  the  mixture  completely  at 
a  temperature  not  exceeding  50°  C,  and  then  adding  a  further 
quantity  of  the  sulphate  to  make  the  weight  of  the  product  equal 
to  twice  the  weight  of  the  extract  employed. 

The  Stability  of  Calomel.  P.  Hoglan.  (Ghem.  News,  October 
8th,  1880.)  In  the  Druggists'  Circular  for  August,  1880,  is  a 
statement  from  M.  Verne,  a  French  pharmacist,  on  the  stability 
of  calomel,  which  statement  is  copied  from  the  Bulletin  de  The- 
rapeutigue.  M.  Verne  finds  that  calomel  mixed  with  chloride  of 
sodium,  sugar,  or  citric  acid,  undergoes  no  change,  and  that  there- 
fore the  asserted  danger  of  prescribing  them  at  the  same  time  is 
fictitious.  The  conversion  of  calomel  into  corrosive  sublimate  by 
the  chlorides  of  the  alkaline  metals,  and  also  by  the  organic  acids, 
has  for  a  long  time  been  a  much-vexed  question  ;  and  the  purpose 
of  the  following  experiments  was  to  discover  the  cause  of  the  great 
discrepancies  on  the  subject,  and  also  to  ascertain  the  correctness 
of  M.  Verne's  assertion  that  "  the  danger  of  acid  drinks  when  using 
calomel  is  pure  prejudice. 

1.  Calomel  was  mixed  with  a  solution  of  chloride  of  sodium,  and 
after  standing  ten  days,  at  the  temperature  of  7^"^  F.,  the  filtered 
liquid  gave  no  evidence  of  the  presence  of  corrosive  sublimate  by 
the  stannous  chloride  test. 

2.  Calomel   and  citi"ic  acid  wei'e  treated  in  the  same   way,  and 
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after  fifteen  days  the  filtered  liquid  gave  a  slight  greyish  ticge 
with  stannous  chloride,  indicative  of  the  presence  of  corrosive 
sublimate. 

3.  Calomel  and  sugar  were  treated  in  the  same  manner,  and 
after  fifteen  days  no  evidence  of  corrosive  sublimate  could  be  found 
in  the  filtered  liquid. 

4.  Calomel  and  solution  of  chloride  of  sodium  were  maintained 
at  a  temperature  of  98°  F.  for  one  hour,  when  the  filtered  liquid 
gave  evidence  of  the  presence  of  corrosive  sublimate. 

5.  Calomel  and  sugar  and  calomel  and  citric  acid,  treated  in  the 
same  manner  and  at  the  same  temperature,  also  gave  a  reaction 
indicating  the  presence  of  corrosive  sublimate. 

6.  Calomel  and  water,  treated  in  like  manner  for  three  hours 
at  98°  F.,  gave  a  very  slight  reaction  with  stannous  chloride.  Not 
so  marked  as  previous  ones. 

These  experiments  show.  First,  that  calomel  is  slowly  converted 
into  corrosive  sublimate  by  water  at  the  temperature  of  the  body. 
Secondly,  that  chloride  of  sodium,  citric  acid,  and  sugar  greatly 
promote  the  conversion  of  calomel  into  corrosive  sublimate,  and 
hence  are  more  or  less  dangerous  when  present  in  the  system  with 
calomel.  Thirdly,  that  the  discrepancies  in  regard  to  the  stability 
of  calomel  are,  in  part,  accounted  for  by  taking  into  consideration 
the  temperature  at  which  the  experiments  have  been  conducted. 
Fourthly,  that  at  the  temperature  of  the  human  body  calomel  is 
an  unstable  compound. 

The  Preparation  of  Hydrobromic  Acid  for  Medicinal  Use.  E. 
Goebel.  (^New  Remedies,  1880,  262.)  Of  the  various  formulas 
recommended  for  the  preparation  of  dilute  hydrobromic  acid,  the 
one  probably  most  used  by  pharmacists,  on  account  of  its  sim- 
plicity, is  that  in  which  solutions  of  potassium  bromide  and  tartaric 
acid  are  mixed  and  exposed  to  a  low  temperature  to  separate  the 
potassium  bitartrate  formed.  This  formula,  however,  yields  an 
acid  by  no  means  as  pure  as  desirable,  as  it  retains  a  very  large 
amount  of  bitartrate  of  potassium  in  solution;  for  although  this  salt 
is  but  sparingly  soluble  in  water,  it  dissolves  freely  in  mineral  acids. 
Even  by  using  alcohol  in  this  formula,  as  has  been  recommended 
by  Dr.  Rice,  the  removal  of  the  bitartrate  from  the  solution  is  not 
suflBciently  complete.  Another  objection  is  that  under  certain  cir- 
cumstances bromine  is  liberated. 

Professor  F.  Schaefier  suggesting  its  preparation  from  barium 
bi'omide,  some  experiments  were  made  for  determining  a  ready 
method  by  which  this  salt  can  be  obtained.     It  was  found  that  by 
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heating  together  bromide  of  ammonium  and  carbonate  of  barium  a 
satisfactory  result  is  gained.  The  equivalents  of  these  two  salts  are 
about  the  same  (98),  but  it  is  best  to  use  a  slight  excess  of  carbonate 
of  barium,  to  insure  the  complete  decomposition  of  the  bromide  of 
ammonium.     The  following  is  a  good  working  formula, — 

Pure  Carbonate  of  Barium   .        .        .        100  parts. 
Bromide  of  Ammonium        ...          95     „ 
Distilled  Water q.  s. 

Triturate  the  salts  well  together  with  a  few  drops  of  distilled 
water,  so  as  to  make  a  damp  powder.  Put  this  in  an  evaporating 
dish,  or  a  crucible,  and  apply  heat,  at  first  moderate,  gradually 
increasing,  stir  frequently,  and  continue  the  heat  until  vapours  of 
carbonate  of  ammonium  can  no  longer  be  detected  by  hydrochloric 
acid.  After  cooling,  dissolve  the  residue  in  distilled  water,  filter, 
and  evaporate,  stirring  constantly  towards  the  last,  until  a  perfectly 
dry  salt  remains. 

The  salt  thus  obtained  is  freely  soluble  in  water,  and  from  it 
dilute  hydrobromic  acid  can  be  prepared  by  simply  decomposing  it 
with  the  requisite  amount  of  sulphuric  acid.  To  prepare  a  ten  per 
cent,  acid  proceed  as  follows  : — 

Bromide  of  Barium     ....        148  grains. 
Sulphuric  Acid,  (96-8  per  cent.  Hj  S  O4  )   50-6     „ 
Distilled  Water q.  s. 

Dissolve  the  barium  bromide  in  about  half  an  ounce,  and  dilute 
the  acid  with  about  two  drachms,  of  distilled  water.  Add  the 
diluted  sulphuric  acid  to  the  solution  of  barium  bromide,  filter,  wash 
the  precipated  barium  sulphate  with  sufiicient  distilled  water  to 
make  the  filtrate  weigh  810  grains.  The  commercial  sulphuric  acid 
usually  being  weaker  than  the  officinal  acid,  more  than  the  above 
quantity  will  be  required  to  precipitate  all  the  barium,  and  more 
diluted  acid  must  therefore  be  added  very  carefully  until  it  no 
longer  produces  a  precipitate.  By  this  method  a  perfectly  pure 
hydrobromic  acid  can  be  prepared  without  distillation,  provided,  of 
course,  the  materials  used  are  pure ;  it  is  especially  important  that 
the  carbonate  of  barium  has  been  well  washed,  as  the  adhering 
chloride  of  sodium  will  otherwise  contaminate  the  bromide  of 
barium  and  also  the  hydrobromic  acid. 

The  ten  per  cent,  acid  can  by  careful  evaporation  be  concentrated 
so  as  to  represent  30  per  cent,  or  even  more  of  hydrobromic  acid 
gas. 

Acidum  Phosphoricum  Dilutum.     J.  U.  Lloyd.    (New  Remedies, 
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July,  1880.)  The  Pharmacopccia  directs  that  the  solution  resulting 
from  the  action  of  the  warm  dilute  nitric  acid  upon  the  phosphorus 
should  be  evaporated  to  a  given  bulk,  and  the  residue  heated  in  a 
platinum  dish  until  excess  of  nitric  acid  and  its  decomposition  pro- 
ducts are  completely  expelled.  This  object,  according  to  the  aixthor, 
is  difficult  to  attain,  as  the  heat  required  for  the  complete  elimina- 
tion of  nitric  acid  is  often  sufficient  to  cause  a  partial  decomposition 
of  the  residue,  with  the  formation  of  pyro-  and  meta-phosphoric  acids. 
To  obviate  this  risk,  the  author  suggests  the  addition  of  pure  alcohol 
to  the  concentrated  liquid,  and  further  evaporation  until  all  the 
alcohol  is  expelled  again.  The  nitric  acid  is  thus  eliminated  in  the 
form  of  nitrous  ether ;  and  when  the  odour  of  the  latter  has  ceased 
to  be  evolved,  the  object  aimed  at  may  be  considered  as  accom- 
plished. The  followiug  woi-king  formula  is  given  for  the  entire 
process : — 

Phosphorus 3  parts. 

Nitric  Acid 25      ,, 

Alcohol 8     „ 

Purified  Animal  Charcoal       ...  J  part. 

Distilled  Water q.  s. 

Mix  the  nitric  acid  with  48  parts  of  distilled  water,  and  pour 
the  mixture  into  a  tubulated  and  stoppered  glass  retort  capable 
of  holding  twice  the  amount.  Then  add  the  phosphorus,  and  pass 
carbon  dioxide  into  the  retort  until  the  air  is  displaced.  Now  con- 
nect the  neck  of  the  retort  with  a  condenser,  stop  the  tubulure  of 
the  retort,  and  apply  the  heat  of  a  water-bath,  until  the  phosphorus 
has  disappeared.  Then  pour  the  liquid  into  an  evapoi'ating  basin, 
and  evaporate  it  until  reduced  to  eight  parts.  Then  add  sixteen 
parts  of  distilled  water  and  pass  an  excess  of  sulphuretted  hydrogen 
into  the  solution.  Allow  the  mixture  to  stand  for  twelve  hours,  and 
then  filter  it  through  a  plug  of  cotton  placed  in  the  tube  of  a  glass 
funnel.  Evaporate  this  solution  by  means  of  a  water-bath  until  it  is 
reduced  to  eight  parts,  and  cool  it.  Then  add  the  alcohol  and  eva- 
porate until  there  remain  eight  parts.  If  it  is  coloured,  or  retains 
a  burnt  odour,  mix  the  animal  charcoal  with  it  and  digest  for  one 
hour,  then  add  sufficient  distilled  water  to  bring  it  up  to  the  required 
specific  gravity,  and  filter  it  through  a  plug  of  cotton  placed  in  the 
tube  of  a  funnel,  returning  until  it  passes  through  quite  colourless. 

As  many  pharmacists  prefer  to  make  this  acid  from  amorphous 
phosphorus,  on  account  of  the  greater  safety,  the  author  appends 
the  following  formula  : — 

p 
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AmoiiDlious  Phosphorus 

3  parts 

Nitric  Acid    .... 

25     „ 

Alcohol 

8     ,, 

Purified  Animal  Charcoal 

i  part 

Distilled  Water      . 

q.  s 

Mix  the  nitric  acid  with  96  parts  of  distilled  water  in  a  porcelain 
capsule  of  twice  the  capacity  of  the  mixture,  and  add  the  phos- 
phorus. Place  the  capsule  on  a  water-bath  and  heat  until  the  phos- 
phorus is  dissolved,  then  evaporate  the  solution  until  it  is  reduced 
to  eight  parts.  Allow  it  to  cool,  then  add  sixteen  parts  of  distilled 
water,  and  pass  sulphuretted  hydrogen  into  the  solution  until  the 
gas  is  in  excess.  Allow  the  mixture  to  stand  twelve  hours,  and 
then  filter  it  through  a  plug  of  cotton  placed  in  a  glass  funnel. 
Evaporate  this  solution  by  means  of  a  water-bath  until  it  is  reduced 
to  eight  parts,  and  cool  it.  Then  add  the  alcohol  and  evaporate  on 
a  water-bath  until  there  remain  eight  parts.  If  it  is  coloured  or  re- 
tains a  burnt  odour,  purify  it  with  animal  charcoal  as  above. 
Finally,  add  sufficient  water  to  reduce  the  acid  to  the  pi'oper  specific 
gravity. 

This  process  is  absolutely  free  from  danger. 

The  Solubility  of  Phosphorus  in  Alcohol.  G.  F.  Schacht. 
From  a  paper  read  before  the  Bristol  Pharmaceutical  Association. 
(Pharhi.  Jo2U-ii.  ord  series,  xi.,  464.)  The  author's  experiments 
were  undertaken  with  the  object  of  ascertaining  the  extent  to  which 
phosphorus  is  soluble  in  alcohol,  as  opinions  on  this  subject  are 
conflicting.  The  phosphorus  used  was  cut  from  the  inner  portion 
of  a  large  stick,  and  the  alcohol  was  almost  absolute,  its  specific 
gravity  being  0'798  at  60°  F.  In  each  case  the  alcohol  was  allowed 
to  act  upon  the  phosphorus  at  a  temperature  of  160°  F. 

When  the  experiment  was  performed  in  such  a  manner  as  to- 
prevent  the  access  of  air,  the  phosphorus  in  the  proportion  of  one 
grain  to  the  ounce  disappeared  very  slowly^  the  mixture  requiring 
very  frequent  shaking  during  about  four  hours,  and  the  constant 
maintenance  of  the  above  temperature. 

When,  however,  the  experiment  was  conducted  in  a  bottle  of  two 
or  three  times  the  capacity  of  the  solution,  the  phosphorus  disap- 
peared much  more  rapidly,  about  twenty  minutes  usually  sufficing 
for  complete  solution. 

This  difference  pointed  to  a  partial  oxidation  of  the  phosphorus  in 
the  last  named  experiment,  and  an  examination  of  the  two  resulting 
solutions  confirmed  this  impression.  Both  were  distinctly  acid,  but 
the  latter  much  more  so  than  the  former.     Careful  titration  with 
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standardised  alcoholic  solution  of  soda  showed  that  in  the  solution 
prepared  as  above,  without  access  of  air,  one-tenth  of  the  grain  of 
phosphorus  had  been  converted  into  an  acid  oxide,  while  in  the  solu- 
tion effected  with  access  of  air,  one-fourth  of  the  grain  of  phosphorus 
had  been  thus  oxidized. 

All  attemjits  to  obtain  a  solution  containing  as  much  as  two 
grains  of  phosphorus  per  ounce  of  alcohol  proved  unsuccessful. 

The  author  therefore  concludes  that  phosphorus  is  capable  of 
being  retained  in  solution  by  cold  alcohol  to  the  extent  of  about 
one  grain  to  one  ounce,  but  that  about  one-fourth  of  the  phosphorus 
exists  in  such  a  solution  in  an  oxidized  condition. 

Proposed  Substitution  of  Phosphate  of  Bismuth  for  the  Officinal 
Subnitrate  for  Use  in  Medicine.  M.  Tedenat.  {Journ.  de  Phariu. 
et  de  Cliim.  [5],  iii.,  421.)  The  author  regards  phosphate  of 
bismuth  as  much  preferable  to  the  subnitrate  as  a  therapeutic 
agent,  owing  to  its  constancy  of  composition,  its  non-liability  to 
change,  and  its  more  reliable  action.  It  may  be  prepared  by  dis- 
solving phosphate  of  soda  in  distilled  water,  heating  to  ebullition 
in  a  porcelain  or  glass  vessel,  and  adding  subnitrate  of  bismuth, 
previously  dissolved  in  a  large  excess  of  nitric  acid  gradually  to 
the  boiling  solution.  The  reaction  commences  at  once,  and  if  the 
boiling  be  prolonged  the  phosphate  of  bismuth  is  precipitated  as  a 
dense  white  granular  powder,  separating  clearly  from  the  acid 
liquor  in  which  it  is  contained.  The  precipitate  should  be  washed 
on  a  filter  until  the  washings  are  neutral  to  test  paper,  and  then 
dried  in  a  stove. 

This  preparation  is  given  in  doses  of  about  one  gram,  in  the  same 
manner  as  the  subnitrate. 

A  New  Antidote  for  Arsenic.  P.  Hoglan.  (Pharm.  ami  Chem., 
1880,  448.)  This  antidote  is  recommended  by  the  author  on 
account  of  its  thorough  efficiency  and  the  readiness  with  which  it 
may  be  prepared  from  materials  always  accessible.  It  is  made 
according  to  the  following  formula  :  — 

Tincture  of  Chloride  of  Iron      .        .  .1  ounce. 

Bicarbonate  of  Soda  or  Potash  .         .  .     1      ,, 

Tepid  Water a  teaciipful. 

Mix. 

The  Solubilities  of  Alkaloids  in  Alcohol.  A.  H.  Laf  ean.  (Amer. 
Journ.  of  Pharm.,  April,  1881.)  The  method  of  ascertaining  the 
solubility  of  the  alkaloid  was  to  place  a  given  quantity  in  a  some . 
what  less  quantity  of  alcohol  than  that  recommended  by  the  text- 
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books  or  authorities,  contained  in  an  accurately  graduated  tube, 
and  at  ten  degrees  higher  temperature  than  the  standard  tempera- 
ture selected  (60°  F.).  The  alkaloid  was  digested  for  several  hours, 
with  occasional  agitation,  and  if  the  quantity  of  alcohol  was  insuf- 
ficient an  addition  was  carefully  made  until  solution  was  effected  at 
this  slightly  higher  temperature.  If  an  excess  of  alcohol  happened  to 
be  added,  the  tube  was  left  unstoppered,  to  permit  of  evaporation,  for 
a  few  hours,  until  a  slight  deposition  took  place.  If  this  failed  to 
be  dissolved  at  a  slightly  elevated  temperature,  a  very  small  quantity 
of  alcohol  was  added,  sufficient  to  take  up  the  slight  excess,  and  the 
solution  was  then  brought  to  the  proper  temperature,  60°  F. 

This  plan  was  adopted  because  it  completely  avoids  all  risk  of 
saturation,  which  is  likely  to  happen  by  the  hot  process.  Moreover, 
it  was  believed  that  it  would  be  better  to  give  solubilities  that 
represent  the  actual  amount  dissolved  under  such  conditions  as  are 
likely  to  exist  in  actual  dispensing  practice.     [See  Table  opposite.] 

Liquor  Opii  Sedativus  and  Extractum  Opii  Liquidum.  E.  B. 
Shuttleworth.  (^Canadian  Pharm.  Jottrn.,  February,  1880.)  A. 
liquor  opii  tolerably  free  from  obnoxious  principles  may  be  made  by 
preparing  an  aqueous  solution  of  opium,  concentrating  the  liquid 
by  boiling,  and  redissolving  the  resulting  extract.  Such  is  the 
liquid  extract  of  the  B.  P.,  but  in  order  to  effect  a  more  thorough 
separation  of  narcotine,  meconine,  meconic  acid,  resinous,  odorous, 
and  extractive  matters,  the  author  recommends  that  the  process  be 
repeated  several  times,  and  that  the  resulting  liquor  be  assayed  for 
morphine,  and  brought  finally  to  such  a  measure  that  it  shall  show, 
by  the  pharmacopoeial  test,  a  morphine  strength  of  3  grains  to  the 
ounce,  a  small  proportion  of  spirit  being  added  to  preserve  the 
solution  from  mould  and  deterioration  by  age. 

The  author  has  convinced  himself  that  a  solution  carefully  pre- 
pared in  the  manner  described  is  equal  in  every  respect  to  Battley's 
liquor  opii  sedativus ;  but  he  particularly  insists  upon  the  estima- 
tion of  the  morphine  as  a  necessary  part  of  the  process,  pointing  out 
that  the  proportion  of  this  alkaloid  in  commercial  opium  varies  to 
the  extent  of  nearly  200  per  cent.  For  the  assay  of  the  solution 
most  of  the  published  processes  afford  satisfactory  results  ;  the  B.  P. 
method,  is  perhaps,  as  good  as  any. 

The  obnoxious  principles  are,  in  the  U.  S.  P.  process  for  tinct. 
opii  deodorata,  removed  by  treating  the  opium  solution  with  ether  ; 
but  the  process  is  wasteful  and  troublesome,  and  gives  no  better 
product  than  that  above  indicated. 

In  the  author's  opinion,  the  B.  P.  process,  with  the  modifications 
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above  suggested,  furnishes  a  thoroughly  satisfactory  product,  and, 
by  adopting  the  liquid  extract,  a  uniform,  legitimate,  and  compara- 
tively low-priced  preparation  may  be  substituted  for  one  which, 
though  reliable,  is  very  expensive,  and  belongs  to  a  class  of  remedies 
which  should  be  discountenanced. 

The  Solubility  of  some  of  the  Salts  of  Morphine.  D.  B.  Dott. 
(From  a  paper  read  before  the  North  Bi-itish  Branch  of  the  Phar- 
maceutical  Society,  and  printed  in  Fharm.  Journ.,  3rd  series,  xi., 
618,  619.)  Experiments  made  with  seven  different  salts  of  mor- 
phine, show  the  respective  solubilities  of  these  in  water  to  be  as 
follows : — 

parts. 


Acetate 

1  part  soluble  in  2 

Valerianate 

•     1  „     „      ^ 

Tartrate    . 

1     „          „           9 

Citrate 

1     „          „           19i 

Sulphate    . 

1     „          „           23 

Muriate     . 

1     „          „           25| 

Meconate 

1     „          „           27| 

Morphiae  Acetas,  B.P.  D.B.Dott.  (From  a  paper  read  before 
the  North  British  Branch  of  the  Pharmaceutical  Society,  and 
printed  in  PJiann.  JoTtrn.,  3rd  series,  xi.,  619,  620.)  In  the 
Pharmacopoeia  instructions  for  the  preparation  of  acetate  of 
morphine  it  is  directed  to  "  evaporate  the  solution  by  the  heat  of  a 
water-bath  until  it  concretes  on  cooling,"  and  finally  to  "  dry  the 
salt  with  a  gentle  heat."  These  directions  render  the  composition 
of  the  product  somewhat  uncertain,  as  by  continued  exposure  to  a 
moderate  heat  a  portion  of  the  combined  water  will  be  driven  off', 
but  it  is  probably  intended  that  the  salt  should  only  be  dried  until 
it  is  not  sensibly  moist. 

In  order  to  ascertain  the  exact  composition  of  acetate  of  morphine 
prepared  by  the  B.P.  process,  the  author  submitted  samples  of  this 
preparation  to  analysis.  His  results  show  that  the  official  prepara- 
tion contains  3  molecules  of  water,  and  that  its  formula  ought  to  be 
given  as  C^y  H^g  N  Og.  C^  H^  Oo.  3  H^  0.  Such  a  salt  ought  to  yield 
by  precipitation  with  ammonia  not  less  than  72  per  cent,  of  morphine 
hydrate.  The  formula  of  the  Pharmacopoeia  is  defective  in  so  far 
as  it  omits  the  water  of  crystallization.  As  a  fact  interesting  from 
a  posological  point  of  view,  the  author  mentions  that  the  percentage 
of  morphia  in  the  acetate  is  nearly  the  same  as  in  the  muriate  and 
sulphate.  If  the  acetate  were  dispensed  as  an  anhydrous  salt,  an 
apparently  larger  dose  of  morphia  would  be  given  than  by  the  same 
weight  of  muriate. 
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Colorimetric  Assay  of  Opium  liy  means  of  Iodic  Acid.  Di\  E. 
Mylius.  (Pharmacetif.Ceiitralhalle,  1881,  Nos.  9  and  10,  and  New 
Remedies,  June,  1881.)  The  author's  process  is  based  ou  the  "well- 
known  power  of  morphine  to  liberate  iodine  from  iodic  acid.  The 
modus  operandi,  recommended  is  as  follows  : — 

O'D  gram  of  powdered  opium  is  boiled  with  about  10  grams  of 
•water  in  a  50  c.c.  flask,  mixed  with  3  grams  of  basic  acetate  of  lead, 
then  filled  up  to  the  50  c.c.  mark  with  cold  water.  After  shaking, 
and,  if  necessary,  farther  cooling,  the  contents  of  the  flask  are 
filtered,  and  either  the  whole  filtrate  precipitated  with  15  drops  of 
concentrated  sulphuric  acid,  or  an  aliquot  portion  of  it  by  a  corres- 
ponding amount  of  acid.  The  liquid  is  then  again  filtered,  taking 
particular  care  to  obtain  it  absolutely  clear.  For  comparison  with 
this  opium  extract  a  standard  solution  is  prepared,  containing  01 
gram  of  morphine  with  3  grams  of  dilute  sulphuric  acid  in  100  c.c. 
of  water.  The  iodic  acid  is  best  employed  in  form  of  a  solution  in 
an  equal  weight  of  water. 

The  most  suitable  appai'atus  for  carrying  out  the  assay  has  been 
found  to  be  a  simple  tube,  closed  at  one  end,  about  16  centimetres 
long  and  1'5  centimetre  bore,  which  is  either  completely  divided  up 
to  20  c.c,  into  i  c.c,  or  which  may,  for  practical  purposes,  have 
divisions  only  at  5,  10,  and  15  c.c,  but  from  this  mark  up  to  20  c.c. 
should  be  divided  into  ^  c.c.  At  least  two  of  these  tubes  are 
necessary,  but  it  is  better  to  have  at  hand  more,  so  as  to  be  able  to 
make  several  assays  at  the  same  time.  The  tubes,  when  in  use,  are 
placed  in  a  test-tube  rack,  and  particular  care  must  be  used  to  have 
them  thoroughly  clean.  The  further  steps  in  the  process  are  as 
follows  : — 

Into  two  of  these  tubes,  provided  with  corks,  5  drops  each  of  the 
concentrated  solution  of  iodic  acid  (or  0'08  to  0"10  gram  of  iodate 
of  potassium,  with  2  drops  of  concentrated  sulphuric  acid)  are  in- 
troduced, then  5  c.c.  of  rectified  bisulphide  of  carbon,  and  finally 
10  c.c.  of  the  pure  morphine  solution  into  one  tube  and  10  c.c.  of 
the  prepared  opium  extract  in  the  other.  Since  the  iodic  acid  is  at 
first  separated  from  the  morphine  solution  by  the  bisulphide  of 
carbon,  no  action  takes  place.  The  corks  having  been  inserted,  the 
tubes  are  now  briskly  shaken,  holding  one  tube  in  each  hand,  for 
two  or  three  minutes,  by  the  watch,  if  iodic  acid  was  employed,  and 
three  to  four  minutes  if  iodate  was  used.  The  tubes  are  then  re- 
placed in  the  rack  and  the  bisulphide  allowed  to  separate.  In  the 
tube  containing  the  pure  morphine  solution  this  takes  place  within 
half  a  minute ;   in  the  other  tube,  if  properly  prepared,  in  two  to 
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three  minutes.  After  the  bisulphide  is  separated,  the  colour  of  the 
two  columns  is  compared,  which  maj  be  doue  at  once,  but  it  is 
better  judged  of  after  about  ten  minutes,  when  the  solutions  have 
become  entirely  transparent.  If  both  tints  ai'e  alike,  the  opium 
under  examination  contains  10  per  cent,  of  morphine.  If  they 
differ,  more  bisulphide  is  added  to  the  tube  containing  the  darker 
tint,  after  having  made  sure  that  it  still  contains  15  c.c.  of  liquid, 
until  the  tints  are  alike.  By  reading  off  the  new  level,  which 
ought  to  be  done  at  the  top  of  the  aqueous  layer,  the  amount  of 
added  bisulphide  is  ascertained.  We  then  find  the  percentage  of 
opium  by  the  following  equation  : — 

(I.)      5  :  5  +  7/  =  10  :  07, 

where  y  denotes  the  volume  of  the  added  bisulphide,  and  ,r  the  per- 
centage of  morphine  in  the  opium.  The  result  becomes  less 
accurate  if  some  of  the  pure  morpbine  solution  is  poured,  into  the 
tube  containing  the  fainter  coloured  liquid,  until  the  tint  has  been 
darkened  to  the  same  shade  as  the  other.  In  this  case  the  propor- 
tion is, — 

(II.)      10  :  10  +  y  -  10  :  ,r, 

where  y  denotes  the  added  morphine  solution,  and  x  the  percentage 
of  moi'phine.  In  both  cases  it  is  supposed,  that  the  opium  contains 
more  than  10  per  cent,  of  moi'phine.  If  it  contains  less  than  10 
per  cent.,  the  second,  member  of  each  of  the  above  two  proportions 
would  have  to  be  reversed,  viz.,  x  :  10,  instead  of  10  to  x  [or  the 
proportions  could  be  written, — 

(la.)  5  +  7/ :  5  -  10  :  a- 

(Ila.)      10  +  7/:  10  -  10:  a-].     ■ 

The  above  process  yields  results  which  agree  with  those  of 
FKickiger,  but  which  may  vary  by  ±5  per  cent.  It  is  not  dis- 
tinguished by  very  great  exactness,  but  It  is  highly  advantageous, 
for  all  practical  purposes,  by  the  rapidity  of  execution  and  the 
small  amount  of  consumed  matei'ial.  While  Fliickiger's  process 
requires  twenty-four  hours  and  4  grams  of  opium,  the  above 
method,  if  the  normal  solution  of  morphine  is  at  hand,  only  requires 
0'2  gram  of  opium  and  about  twenty  minutes.  The  first  filtration 
consumes  the  greatest  amount  of  time. 

If  it  is  desired  to  be  still  more  exact,  a  normal  solution  of  opium 
may  be  prepared  as  above  directed,  to  be  brought  to  such  a  strength 
that  it  contains  exactly  O'l  gram  of  morphine  in  100  c.c,  tested  by 
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Fliickigei^'s  metliod.  This  is  then  to  be  used  in  place  of  the  mor- 
phine solution,  and  thereby  the  small  error,  caused  by  the  tendency 
of  solution  of  opium  to  absorb  iodine,  is  neutralized. 

Application  of  this  Process  to  Tinctures  of  Opium. — In  the  tinc- 
tures of  opium  the  same  process  is  applicable.  It  is  only  necessary 
to  take  5  grams  of  the  tincture,  and  to  observe  otherwise  the  same 
proportions  as  before.  The  alcohol  does  not  interfere  with  the 
reaction.  The  correctness  of  the  method  is  shown  by  the  fact  that 
a  10  per  cent,  tincture  of  opium,  made  from  opium  which  contained 
10  per  cent,  of  morphine  according  to  the  before-described  process, 
was  found  to  contain  1  per  cent,  of  morphine  by  the  same  process. 

In  conclusion,  the  author  points  out  that  this  colorimetric  process 
is  particularly  useful  for  the  estimation  of  minute  quantities  of 
morphine  and  opium,  and  quotes  experiments  illustrating  its 
suitability  for  this  purpose. 

Notes  on  Sulphate  of  Beberine.  J.  Nesbit.  (From  a  paper 
read  before  the  North  British  Branch  of  the  Pharmaceutical 
Society,  and  printed  in  Pharm.  Journ.,  .3rd  series,  xi.,  620.) 
According  to  the  British  Pharmacopoeia,  this  preparation  should 
form  with  water  a  clear  brown  solution,  a  requirement  which  the 
salt  met  with  in  commerce  never  answers.  The  latter  is  soluble 
in  the  proportion  of  1  part  to  G  or  8  parts  of  water,  forming  a 
clear  and  permanent  solution ;  but  when  this  is  diluted,  or  a  larger 
quantity  of  water  is  used,  a  muddy-looking  mixture  is  formed, 
which  on  standing  deposits  a  bulky  pi'ecipitate.  Experiments 
undertaken  with  the  object  of  throwing  light  on  this  apparent  defect 
in  the  quality  of  the  salt,  and  on  the  nature  of  the  precipitate 
mentioned,  convince  the  author  that  the  commercial  salt  is  deficient 
in  sulphuric  acid  to  the  extent  of  4  per  cent.  In  a  strong  solution 
the  uncombined  berberine  is  dissolved  by  the  sulphate,  but  on  dilu- 
tion it  is  precipitated.  By  adding  the  requisite  amount  of  acid  to 
the  solution  of  the  basic  salt,  evaporating  the  filtered  solution,  and 
re-scaling  the  residue,  the  author  had  no  difficulty  in  obtaining  a 
preparation  perfectly  soluble,  and  in  every  respect  answering  to  the 
tests  of  the  Pharmacopoeia. 

Extractiou  of  Colchicine  from  the  Ssed.  L.  .7.  Morris.  (From 
a  paper  read  before  the  Philadelphia  College  of  Pharmacy,  December 
21st,  1880,  and  printed  in  the  Amer.  Jotirn.  of  Pharm.,  January, 
1881.)  The  results  of  the  different  experiments  described  in  the 
author's  paper  lead  to  the  following  conclusions  : — 

1.  That  it  is  a  waste  of  time  and  useless  operation  to  powder  the 
colchicnm  seed,  as  the  active  principle  can  be  wholly  extracted  by 
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digesting  them  in  the  ordinary  menstrua  for  a  few  Lours,  at  a 
temperature  of  about  80°  C. 

2.  That  alcohol  stronger  than  dilute  (sp.  gr.  '941)  is  unnecessary 
for  any  of  the  liquid  preparations  of  colchicum  seed,  since  the  whole 
of  the  alkaloid  can  be  extracted  by  that  menstruum  or  even  with 
■water. 

3.  That  the  active  principle  is  so  soluble  in  the  menstrua  directed 
in  the  U.S.  officinal  preparations,  that  it  is  impossible  for  it  to  be 
precipitated  from  such  solutions,  either  as  colchicine  or  in  the 
modified  condition  of  colchiceine. 

The  Testing  of  Peruvian  Balsam.  Prof.  F.  A.  Fliickiger. 
{Tharmaceut.  Zeitung,  1881,  No.  30,  222.)  This  paper,  a  full 
translation  of  which  will  be  found  in  the  American  Journ.  of  Pharm., 
June,  1881,  and  also  in  the  Pharm.  Journ.,  3rd  series,  xii.,  45, 
gives  a  lengthy  account  of  the  adulterations  of  Peruvian  balsam, 
and  the  means  employed  for  their  detection.  By  way  of  summary 
it  concludes  with  the  following  recommendations  for  ascertaining 
the  purity  of  this  balsam  : — 

1.  The  specific  gravity  at  15^  C.  must  be  between  1'140  and  1'145. 
More  extended  experience  will  be  required  in  order  to  decide 
whether  it  is  more  correct  to  accept  the  boundary  figures  at  1"138 
and  1'147.  The  older  statements  of  the  specific  gravity  as  1*15  and 
1'16  are  too  high ;  it  is  a  question  whether  the  balsam  which  in 
former  times  was  met  with  in  commerce  was  perhaps  heavier. 

2.  Ten  drops  of  balsam  produce  with  '4  gram  of  slaked  lime,  a 
mixture  whicb  does  not  harden. 

3.  When  shaken  with  three  times  its  weight  of  carbon  bisulphide, 
the  balsam  is  separated  into  a  dark  brown  resin,  which  attaches 
itself  firmly  to  the  glass,  and  cinnamein,  which  imparts  but  little 
colour  to  the  carbon  bisulphide. 

The  lime  test,  mentioned  under  No.  2,  is  not  eflfectual  when  castor 
oil  (or  other  fatty  oil)  is  present.  On  warming  such  a  mixture 
of  lime,  however,  the  fatty  odour  is  plainly  perceptible,  if  not  a 
very  small  amount  of  fat  is  added,  and  upon  ignition  decomposition 
products  of  the  castor  oil  are  formed,  which  possess  a  very  peculiar 
odour. 

If  the  adulterant  is  styrax,  benzoin,  copaiba,  or  common  resin, 
the  mixture  with  the  lime  solidifies  in  every  instance. 

The  author  regards  this  lime  test  as  a  valuable  one,  and  would 
like  to  see  his  experience  with  it  confirmed  by  more  extensive  trials 
with  pure  and  adulterated  balsam  as  met  with  in  trade. 

The  Testing  of  Peruvian  Balsam.     Dr.  C.  Grote.     (Phannaceut. 
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Centralhalle,  1880,  J^o.  22.)  Adulterations  of  this  balsam  with 
common  resin  have  been  repeatedly  observed.  In  the  author's 
opinion,  any  sample  having  a  lower  sp.  gr.  than  1'136  may  be 
suspected.  Should  the  resin  amount  to  as  much  as  20  per  cent, 
and  upwards,  it  may  easily  be  detected  by  shaking  3-5  drops  of 
the  balsam  with  2-3  c.c.  of  solution  of  ammonia  in  a  test-tube, 
whereupon  a  dense  froth  will  be  produced,  and  the  mixture  will 
gradually  gelatinize,  so  that  after  a  quarter  of  an  hour  the  test-tube 
may  be  inverted  without  spilling  any  of  the  liquid.  Pure  balsam 
under  the  same  conditions,  yields  a  brownish  grey  mixture  covered 
by  a  thin  froth,  which  soon  dissipates,  and  the  emulsion  remains 
fluid  even  after  standing  for  several  hours. 

The  Chemistry  and  Pharmacy  of  Ergot.  E.  Schmitt.  (Bull, 
de  la  Soc.  de  Pharm.  de  Bordemi.v,  xx.,  40.  From  Fharin.  Journ.) 
Although  the  botanical  nature  and  microscopic  structure  of  ergot 
are  now  well  known,  the  same  cannot  be  said  respecting  its  chemical 
constitution. 

The  earliest  labours  upon  the  composition  of  ergot  are  due  to 
Vauquelin  and  Legrip  in  France,  and  Maas  and  Wiggers  in  Ger- 
many. The  first  complete  chemical  analysis  was  published  in  1831, 
by  Wiggers,  and  it  was  then  that  the  first  mention  was  made  of 
ergotine  as  the  active  principle  of  ergot.  With  ergotine  there  were 
also  mentioned  a  red  colouring  matter,  a  non-saponifiable  fatty  oil, 
a  sugar  that  was  specially  studied  by  Mitscherlich,  fungine,  an  ash 
very  rich  in  phosphoric  acid,  etc.  As  to  the  more  recent  investiga- 
tions, aresjimS  of  them  is  to  be  found  in  the  Traite  de  Pharmacog- 
nosie  of  Dr.  Albert  Wigand  (Bei'lin,  1879),  and  another  in  a 
memoir  by  Dr.  Daubraiva  in  the  Zeitschrift  des  allgemeinen  oester- 
reich.  Aj^othel-er-Vereijies,  1880,  p.  73.  According  to  these  later 
researches,  the  activity  of  ergot  would  be  due  (1)  to  two  acids, 
sclerotic  acid  combined  with  lime,  and  fuscosclerotic  acid  derived 
from  the  red  colouring  matter;  (2)  to  a  very  bitter  alkaloid,  picro- 
sclerotine,  probably  occurring  with,  fuscosclerotic  acid  in  the  colour- 
ing matter ;  and  (3)  to  a  nitrogenous  matter  of  a  gummy  nature, 
scleromucin.  Ergot  contains  1'5  to  4"5  per  cent,  of  sclerotic  acid, 
and  2-3  per  cent  of  scleromucin,  whilst  it  contains  scarcely  one  part 
in  a  thousand  of  fuscosclerotic  acid  and  picrosclerotine. 

In  the  second  rank  come  alkaloids  of  doubtful  action,  ergotine 
ecboline,  and  ergotinine,  combined  with  a  volatile  acid,  ergotic 
acid,  and  colouring  matters,  sclererythin,  scleroiodin,  scleroxanthin, 
and  sclerocrystallin. 

In  the  third  rank  occur  the  inert  matters  :  30  to  35  per  cent,  of 
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fixed  oil,  2  per  cent,  of  resiuous  matter,  4l]  per  cent,  of  cellulose, 
mycose,  leucine,  secaline,  and  asli  very  rich  in  phosphates. 

These  analyses  do  not  mention  cholesterine,  which  Schoonbrodt, 
in  18G6,  and  Ludwig,  in  1869,  found  in  ergot.  They  are  mainly  the 
result  of  the  later  work  of  Dragendorff  and  Podwissotzky,  and  leave 
unnoticed  other  researches  made  since  1831. 

The  ergotine  of  Wiggers,  which  is  the  oldest  in  a  chronological 
point  of  view,  is  not  an  alkaloid.  It  is  a  complete  extractive  matter ; 
nevei'theless  its  elementary  composition  has  been  established  by 
Liebig  and  Pelouze.  It  is  obtained  by  first  freeing  ergot  from  its 
fixed  oil  by  means  of  ether  or  carbon  bisulphide,  and  then  treating 
it  with  boiling  alcohol.  This  alcoholic  tincture  is  evaporated  to 
di'yness  upon  a  water-bath,  and  the  dry  extract  is  exhausted  with 
cold  distilled  water.  The  residue  insoluble  in  water  is  the  ergotine 
of  Wiggers,  of  which  the  yield  is  from  1  to  1"25  per  cent.  This 
ergotine  is  very  toxic ;  its  action  is  therefore  not  uncertain,  as 
is  alleged  by  DragendorS"  and  Podwissotzky.  It  occurs  in  the 
form  of  a  reddish  brown  pulverulent  exti'act,  having  an  acrid  and 
bitter  taste.  It  is  insoluble  in  water  and  ether  ;  it,  therefore,  con- 
tains neither  sclerotic  acid  nor  scleromucin,  which  are  soluble  in 
water,  nor  ergotine,  which  is  soluble  in  ether.  It  is  soluble  in 
alcohol,  to  which  it  communicates  a  red  colour,  and  contains  con- 
sequently the  colouriug  matters  mentioned  above  of  fuscosclerotic 
acid  and  picrosclerotine.  It  is  also  soluble  in  concentrated  acetic 
acid  and  in  alkalies.  In  consequence  of  its  method  of  preparation, 
its  complex  nature,  and  its  badly  defined  therapeutic  efi"ects,  the 
ergotine  of  Wiggers  has  not  been  employed  in  medicine. 

This  is  not  the  case  with  another  extractive  product  obtained 
from  ergot,  and  to  which  M.  Boujean,  of  Chambery,  has  also  give 
the  name  of  ergotine.  Bonjean's  ergotine  is  a  true  mixed  extract. 
It  is  prepared  by  exhausting  ergot  with  cold  water,  bringing  the 
aqueous  solution  to  the  consistency  of  a  clear  syrup,  and  freeing 
this  syrup  by  strong  alcoholfrom  insoluble  salts,  gummy  matters, 
and  albuminoids.  After  filtration  the  filtered  liquor  is  brought  to 
the  consistence  of  an  extract.  The  preparation  and  characters  of 
this  ergotine  will  be  referred  to  subsequently ;  but  from  a  chemical 
point  of  view  it  may  be  stated  that  this  extract  contains  probably 
the  sclerotic  acid  and  a  little  of  the  scleromucin  of  Dragendorfi",  the 
secaline  of  Winckler,  and  the  ergotine  and  ecoboline  of  Wenzell. 

A  third  ergotine  is  that  of  Wenzell,  who,  whilst  studying  in  1864 
the  aqueous  extract  of  ergot,  believed  that  he  had  discovered  in  it 
two  alkaloids,  ergotine   and  ecboline,  the   first   slightly  active,  the 
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second  possessing  the  obstetrical  properties  of  ergot  and  combined 
with  a  special  acid,  ergotic  acid. 

Wenzell  prepared  these  two  alkaloids  by  heating  the  aqueous 
extract  of  ergot  with  acetate  of  lead,  filtering,  freeing  the  liquor 
from  excess  of  lead  salt,  and  afterwards  adding  corrosive  sublimate, 
which  precipitates  the  ecboline  only.  After  separation  of  this 
alkaloid,  the  ergotine  is  precipitated  by  phosphomolybdic  acid,  the 
phosphomolybdate  is  then  decomposed  by  carbonate  of  barium  in 
the  presence  of  water,  and  after  filtration  the  liquid,  containing 
the  ergotine,  is  evaporated  to  dryness  in  a  water-bath.  Wenzell's 
ergotine  has  the  appearance  of  brownish  black  shining  varnish. 
It  is  soluble  in  water  and  in  alcohol,  but  insoluble  in  ether.  It  is 
very  slightly  active,  as  has  been  mentioned ;  ecboline,  on  the  con- 
trary, would  represent  four  times  its  weight  of  ergot. 

The  study  of  these  three  products,  so  different  in  their  mode  of 
preparation  and  their  physiological  effects,  shows  that  these  ergo- 
tines  are  far  from  being  clearly  defined  compounds.  The  ergotine 
of  M.  Tanret  appears  to  be  a  true  alkaloid.  This  chemist  first 
prepares  an  extract  of  ergot  with  boiling  80°  alcohol,  and  from  it 
he  obtains  by  the  successive  actions  of  ether,  chloroform,  sulphuric 
acid,  and  alkalies,  a  body  having  a  very  feeble  alkaline  reaction,  but 
possessing  all  the  other  properties  of  alkaloids.  Details  of  the 
process  of  preparation  will  be  found  in  the  Year-Booh  of  Pharmacy, 
1879. 

Ergotinine  is  a  crystallizable  alkaloid.  It  is  insoluble  in  water, 
and  soluble  in  alcohol,  ether,  and  chloroform.  The  alcoholic  solution 
is  very  fluorescent.  By  the  action  of  concentrated  acids  in  the 
presence  of  traces  of  ether  it  gives  rise  to  phenomena  of  coloi'ation. 
Thus  sulphuric  acid  containing  one-seventh  part  of  water  causes  it 
to  become  red,  yellow,  and  then  an  intense  violet-blue.  It  forms 
with  acids,  especially  sulphuric  and  lactic  acids,  well  crystallized 
salts.  Unfortunately  it  is  very  unstable,  and  is  found  in  ergofc  in 
very  small  quantity,  the  maximum  yield  per  kilogram  being  1-20 
gram  of  ergotine,  of  which  only  one-third  crystallizes.  Hence  it 
would  not  be  susceptible  of  everyday  use,  although  it  might  be  a 
very  powerful  hemostatic  in  cases  of  uterine  hemorrhage. 

The  author  next  refers  to  the  investigations  of  DragendorfF  and 
Podwissotzky,  who  relegate  the  ergotines  and  ergotinine  to  the 
second  rank,  and  attribute  all  the  properties  of  ergot  to  two  acids, 
a  gummy  matter,  and  an  alkaloid  very  diff'erent,  according  to  them, 
from  ergotine  and  ergotinine.  Sclerotic  acid,  obtained,  like  sclero- 
mucin,  from  the  aqueous  extract,  is  soluble  in  water,  45°  alcohol. 
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and  boiling  75°  alcoliol.  It  is  a  body  with  a  very  energetic  action,  a 
subcutaneous  injection  of  it  rapidly  causing  paralysis  in  frogs,  with, 
swelling  of  the  abdomen.  Fuscosclerotic  acid  is  insoluble  in  water 
and  in  ether.  It  dissolves  in  acid  menstrua,  and  is  prepared  by 
treating  the  colouring  matter  of  ergot  with  alcohol  acidulated  with 
tartaric  acid.  It  appears  to  act  specially  upon  the  sensibility,  which 
it  diminishes  promptly.  Scleromuciu  is  a  viscous,  colloidal  matter, 
soluble  in  water  and  insoluble  in  alcohol.  It  is  nitrogenous  and 
very  rich  in  mineral  substances  (26'8  per  cent.).  Although  very 
impure  and  badly  defined,  it  apjDears  to  be  the  therapeutic  agent  of 
ergot.  Picrosclerotine  is  a  very  bitter  alkaloid,  which  is  removed 
from  the  colouring  matter  at  the  same  time  as  fuscosclerotic  acid. 
It  is  not  soluble  in  acidulated  water.  This  alkaloid  is  the  most  toxic 
agent  in  ergot.  Injected  in  the  dose  of  one  milligram  under  the 
skiu  of  a  frog,  it  produces  at  first  insensibility,  followed  by  paralysis 
of  the  extremities,  and  causes  death  in  less  than  ten  minutes. 

Summing  up  the  results  of  all  these  investigations,  the  author 
arrives  at  the  conclusion  that  chemists  are  not  yet  properly  acquainted 
with  the  active  principle  or  principles  of  ergot.  Xot  one  of  the  bodies 
isolated,  alkaloid  or  acid,  gummy  or  colouring  matter,  can  replace  in 
therapeutics  the  drug  itself ;  and  it  would  appear  that  it  only  remains 
to  admit,  with  Bonjean  and  Buchheim,  that  ergot  owes  its  medicinal 
properties  to  the  whole  of  its  chemical  constitution.  Consequently 
the  medical  man  should  always  employ  ergot  in  its  natural  state, 
powdered,  and  the  powder  should  always  be  recently  prepared. 
Under  this  form  it  could  be  rendered  more  active  and  probably  less 
alterable  by  removing  the  35  per  cent,  of  fixed  oil,  by  exhausting  it, 
for  example,  with  carbon  bisulphide. 

For  hypodermic  injections  choice  should  be. made,  among  the 
preparations  soluble  in  water,  of  that  which  would  be  at  the  same 
time  the  most  active  and  the  most  stable,  the  easiest  to  prepare  and 
the  most  apt  to  lend  itself  to  dispensing.  This  choice  is  rendered 
easy  by  the  small  number  of  preparations  in  which  these  conditions 
are  to  be  found,  this  being  the  case  with  three  only,  viz.,  the  fluid 
ergo  tine  of  Postans,  the  liquid  extract  of  Tvou,  and  the  ergotine  of 
Bonjean. 

For  the  preparation  of  Postans'  fluid  ergotine,  the  powdered  ergot 
is  macerated  during  eight  days  in  a  mixture  of  water,  alcohol,  and 
glycerine.  At  the  end  of  this  time  it  is  passed  through  a  filter,  and 
the  filtered  liquor  freed  from  alcohol  by  distillation.  The  ergot 
remaining  on  the  filter  is  then  exhausted  by  displacement  with 
water,  and  this  aqueous  solution  is  concentrated  in  a  water-bath  in 
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a  tared  capsule  until  the  weight  of  the  liquid  equals  the  weight  of 
the  ergot  employed,  and  then  filtered.  A  fluid  extract  is  thus 
obtained  which  represents  its  own  weight  of  ergot. 

Tvon's  liquid  extract  is  prepared  also  to  represent  its  own  weight 
of  ergot,  but  the  method  is  based  upon  the  investigations  of  Wiggers, 
Wenzell,  and  Tanret  in  treating  the  ergot  with  an  acid  menstruum. 
The  ergot  is  pulverized,  freed  from  fatty  matters  by  carbon  bisul- 
phide, and  then  dried  in  the  open  air  in  the  shade  until  all  the  odour 
has  disappeared.  It  is  next  treated  by  displacement  with  water 
acidulated  with  four  parts  per  thousand  of  tartaric  acid,  the  acid 
liquor  is  heated  to  coagulate  albuminoid  matters,  reduced  in  a 
water-bath  to  one-third,  allowed  to  cool,  and  filtered.  The  filtered 
liquor  is  digested  with  freshly  precipitated  carbonate  of  lime,  again 
filtered,  and  brought  to  the  consistence  of  a  syrup,  to  which  is 
added  92°  alcohol.  The  alcoholic  liquid  is  filtered,  decolorized  by 
animal  charcoal,  again  filtered,  then  submitted  to  distillation  or 
evaporation  to  drive  off  the  alcohol.  Finally  the  residue  is  taken 
up  with,  distilled  water,  15  centigrams  of  salicylic  acid  added  for 
each  100  grams  of  ergot,  and  sufficient  distilled  water  or  cherry- 
laurel  water  to  have  100  grams  of  liquid  for  each  100  grams  of 
ergot.  It  is  then  allowed  to  deposit  afresh,  filtered,  and  pi'eserved 
in  small  well-closed  flasks. 

Yvon's  extract  is  a  liquid  having  an  amber  colour  and  a  peculiar 
odour ;  it  gives  all  the  reactions  of  alkaloids.  It  lends  itself  well 
to  the  preparation  of  hypodermic  injections,  and  according  to  the 
inventor  keeps  well.  The  product  is  open,  however,  to  the  objec- 
tion of  want  of  homogeneity,  its  activity  varying  exactly  with  that 
of  the  ergot,  and  so  especially  is  the  long  and  unpractical  mode 
of  preparation.  Yvon's  process  is  a  laboratory  process,  which  could 
never  be  followed  in  the  ordinary  course  in  pharmacies,  especially 
in  country  places. 

Bonjean's  ergotine  is,  therefore,  the  preparation  to  which  recourse 
should  be  had  in  the  majority  of  cases;  it  being,  when  well  prepared, 
a  valuable  and  reliable  remedy.  The  preparation  of  this  extract  not 
being  mentioned  in  the  Codex  has  been  dealt  with  rather  arbitrarily. 
Few  extracts  have  been  so  much  studied  during  recent  years,  but  it 
will  suffice  to  mention  the  memoii's  of  Deschamps,  Dorvault,  Carles, 
Lepage,  Fatrouillard,  and  Catillon.  To  all  the  processes  indicated, 
the  author  prefers  that  of  Bonjean,  modified  in  the  direction  indi- 
cated by  Lepage  and  the  Bordeaux  Society  of  Pharmacy. 

Taking  a  kilogram  of  ergot,  for  example  (fresh  and  undried,  if 
this  be  possible),  it  is  reduced  to  a  coarse  powder  and  placed  in  a 
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bottle  of  five  litres  capacity ;  the  bottle  is  filled  with  distilled  water, 
closed,  and  shaken  frequently.  At  the  end  of  twenty-four-hours, 
after  allowing  it  to  deposit  during  the  night,  the  liquid  is  decanted 
or  siphoned,  and  its  evaporation  commenced  in  a  tared  vessel  in  a 
water-bath.  The  bottle  is  refilled  with  distilled  water,  and  again 
f.haken ;  then,  after  a  maceration  of  six  hours,  the  liquor  is  de- 
canted and  added  to  the  previous  product.  Another  litre  of  water 
is  added  to  the  ergot  and  left  in  contact  during  two  hours ;  then 
the  whole  is  thrown  on  a  strainer  and  pressed.  The  third  liqnor  is 
added  to  the  other  two,  and  the  whole  is  evaporated  rapidly  until 
reduced  to  about  500  grams.  It  is  now  allowed  to  cool  to  50°  C, 
and  poured  into  a  litre  flask ;  the  dish  is  rinsed  with  a  little  92° 
alcohol,  which  is  added  to  the  other  liquid,  and  the  flask  is  com- 
pletely filled  with  strong  alcohol,  after  which  it  is  closed,  shaken, 
and  placed  in  a  cool  place.  After  twenty-four  hours  the  liquid  is 
filtered  through  paper,  and  the  filtrate  is  evaporated  in  a  water-bath 
to  the  consistence  of  a  firm  extract.  A  yield  of  about  8  per  cent,  of 
ergotine  is  thus  obtained. 

This  ergotine  is  of  a  red-brown  colour,  and  has  a  smell  like  that 
of  roast  meat;  its  ta.ste  is  bitter  and  piquant.  It  contains  10  per 
cent,  of  water,  and  leaves  6  per  cent,  of  salts  upon  incineration.  It 
dissolves  nearly  completely  in  water,  and  this  solution  is  facilitated 
by  first  suspending  the  extract  in  a  little  glycerine.  It  is  soluble 
in  60°  alcohol. 

Ergotine  should  be  preserved  in  well-closed  flasks.  It  should 
never  be  used  too  old ;  there  would  therefore  be  an  advantage  in 
preparing  it  every  year  or  every  two  years  at  least.  After  a  time 
it  forms  crystalline  deposits  of  a  salt  which,  according  to  Fliickiger, 
is  an  acid  phosphate  of  sodium  and  magnesium,  with  a  little  sul- 
phate. 

For  hypodermic  injections,  ergotine  is  used  in  doses  of  1  to  2 
grams  dissolved  in  distilled  water,  cherry-laurel  water,  or  a  mixture 
of  distilled  water  and  glycerine,  the  precaution  being  taken  to  first 
suspend  the  ergotine  in  the  glycerine,  adding  the  water,  and  filter- 
ing through  moistened  paper  to  obtain  very  clear  solutions.  These 
solutions  are  made  sometimes  1  in  5  (Dr.  Vidal),  sometimes  I  in  10, 
or  1  in  15  (Dr.  Bucquoy  and  Dr.  Moutard-Martin). 

Subcutaneous  injections  of  ergotine  are  occasionally  painful, 
either  when  a  badly  prepared  alcoholic  extract  or  a  solution  slightly 
alcoholic  has  been  used,  or  an  ergotine  containing  lactic  acid,  due, 
according  to  Buchheim,  to  the  lactic  fermentation  of  the  mycose. 

The   conclusions  from  a  chemical  and  pharmaceutical  point  of 
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view  are  easily  deduced.  When  the  medical  man  can,  he  should 
administer  the  pulverized  ergot,  were  it  even  in  suspension  in  a 
julep,  and  that  in  preference  to  all  the  ergotines.  For  hypodermic 
injections,  he  should  use  for  the  present  the  ergotine  of  Bonjean. 

Behaviour  of  Starch  towards  Glycerin.  K.  Zulkowsky. 
(ZeifscJir.  des  oesterr.  Apoth.  Ver.,  1880,  483.)  When  60  grams 
of  starch  are  gradually  heated  with  1000  grams  of  glycerin  to  190° 
C.  with  continual  stirring,  the  starch  becomes  completely  converted 
into  the  soluble  modification.  Upon  the  subsequent  addition  of 
water  to  the  resulting  solution,  any  unaltered  starch  still  present 
is  thrown  down,  while  the  soluble  starch  remains  in  solution  and 
may  now  be  precipitated  by  means  of  strong  alcohol.  The  product 
thus  obtained  is  soluble  in  water,  and  even  in  dilute  alcohol,  and 
leaves  upon  evaporation  of  the  solution  a  colourless,  brittle,  glass- 
like residue  which  is  not  again  soluble  in  water.  The  aqueous 
solution  is  strongly  dextro-rotatory,  and  is  rendered  intensely  blue 
by  iodine. 

Absorption  of  Moisture  by  Glycerin.  G.  E.  Williams.  (Amer. 
Journ.  Pharm.,  October,  1880.)  The  property  possessed  by  glycerin 
of  absorbing  moisture  is  well  known.  To  determine  its  rapidity 
under  different  circumstances,  the  following  experiments  were 
undertaken  : — 

1.  100  grams  of  glycerin,  sp.  gr.  1'25,  were  placed  in  each  of 
four  vessels  of  about  the  capacity  of  200  c.c.  and  of  the  diameters 
given  in  the  table.  These  vessels  were  placed  in  the  damp  atmos- 
phere of  the  cellai',  September  1st,  and  weighed  monthly. 


Dia- 
meter. 

Weight  iu  Grams. 

Monthly  Increase,  per  cent. 

Oct.  1. 

Nov.  1. 

Dec.  1. 

Jan.  1. 

Oct. 

Nov. 

Dec. 

Jan. 

Cm. 

2-5 

102 

103-7 

103-8 

104-1 

2-0 

1-7 

•1 

•3 

50 

116 

118- 

119-25 

122- 

16- 

2- 

1-25 

2-75 

7-5 

135 

138-5 

142-7 

147-5 

35- 

3-5 

4-2 

4-8 

10-0 

150 

152-7 

155-25 

158-5 

50- 

2-7 

3-25 

3-25 

2.  100  grams  of  glycerin,  sp.  gr.  1*25,  in  a  vessel  5  cm.  in 
diameter  and  of  200  c.c  capacity,  and  100  grams  of  distilled  water 
in  another  vessel  of  the  same  size  and  shape,  were  placed  in  a  lai-ge 
jar,  which  was  then  closely  covered.  On  weighing  the  vessels 
monthly,  the  glycerin  had  increased  and  the  water  decreased,  as 
shown  by  the  table  : — 

Q 
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Oct. 
Glycerin,  108  gm. 
Water,        00    „ 

Oct. 
Increase,  8* 
Decrease,  10* 


Weight. 
Nov.  Dec. 

112-  gm.      114-  g 
82-5  „         75-5 


Nov. 
4- 
7-5 


Dec. 


Jan. 
I.      115-7  gm. 
68-3    „ 

Jan. 

1*7  per  cent. 
7-2       „ 


Relation  of  the  Strength  of  Solutions  of  Glycerin  to  their  Specific 
Gravities.     W.  Lenz.     (Zeitschr.  fur  Anahjt.  Cliein.) 


Percent,    of 
Anhydrous 
Glycerin. 

Sp.  Gr. 
at  12-U"  C. 

Percent,  of 

Anhydrous 

Glycerin. 

Specific  Gravity 
of  12-U'C. 

Percent,    of 

Anhydrous 

Glycerin. 

Sp.  Gr. 

at  12-14°  C. 

100 

1-2691 

67 

1-1795 

34 

1-0880 

99 

1-2664 

66 

1-1764 

33 

1-0852 

98 

1-2637 

65 

1-1733 

32 

1-0825 

97 

1-2610 

64 

1-1702 

31 

1-0798 

96 

1-2584 

63 

1-1671 

30 

1-0771 

95 

1-2557 

62 

1-1640 

29 

1-0744 

94 

1-2531 

61 

1-1610 

28 

1-0716 

93 

1-2504 

60 

1-1582 

27 

1-0689 

92 

1-2478 

59 

1-1556 

26 

1-0663 

91 

1-2451 

58 

1-1530 

25 

1-0635 

90 

1-2425 

57 

1-1505 

24 

1-0608 

89 

1-2398 

56 

1-1480 

23 

1-0580 

88 

1-2372 

55 

1-1455 

22 

1-0553 

87 

1-2345 

54 

1-1430 

21 

1-0525 

86 

1-2318 

53 

1-1403 

20 

1-0498 

85 

1-2292 

52 

1-1375 

19 

1-0471 

84 

1-2265 

51 

1-1348 

18 

1-0446 

83 

1-2238 

50 

1-1320 

17 

1-0422 

82 

1-2212 

49 

1-1293 

16 

1-0398 

81 

1-2185 

48 

1-1265 

15 

1-0374 

80 

1-2159 

47 

1-1238 

14 

1-0349 

79 

1-2122 

46 

1-1210 

13 

1-0332 

78 

1-2106 

45 

1-1183 

12 

1-0297 

77 

1-2079 

44 

1-1155 

11 

1-0271 

76 

1-2042 

43 

1-1127 

10 

1-0245 

75 

1-2016 

42 

1-1100 

9 

1-0221 

74 

1-1999 

41 

1-1072 

8 

1-0196 

73 

1-1973 

40 

1-1045 

7 

1-0172 

72 

1-1945 

39 

1-1017 

6 

1-0147 

71 

1-1918 

38 

1-0989 

5 

1-0123 

70 

1-1889 

37 

1-0962 

4 

10098 

69 

1-1858 

36 

1-0934 

3 

1-0074 

68 

1-1826 

35 

1-0907 

2 

1-0049 

67 

1-1795 

34 

1-0880 

1 

1-0025 

The  Preparation  of  Cinchona  Wine  and  the  Estimation  of  the 
Percentage  of  Alkaloid  therein.  Dr.  C.  Schacht.  (Ghem.  and 
Drnijfj.,  from  Arcldv  tier  Phami.,  xi-v.,  81.) 

Preparation    of   the    Wine. — The   author    found   that,   while    the 


MATERIA    MEDICA   AND    PHARMACY.  227 

liquid  resulbiug  from  extracting  cinchona  bai"k  with  acidulated 
ordinary  sherry  (which,  as  is  known,  contains  from  IG  to  17  per 
cent,  of  absolute  alcohol)  sooner  or  later  turns  muddy  upon  keep- 
ing, this  was  not  the  case  when  the  sheiTy  had  been  previovisly 
alcoholized  by  adding  to  it  20  per  cent,  of  alcohol  of  a  specific 
gravity  of  0'83.  A  cinchona  wine  was  made  by  treating  5  grams 
of  the  best  cinchona  (calisaya)  bark  with  80  grams  of  sherry, 
to  which  20  grams  of  alcohol  of  sp.  gr.  0'83  had  been  added,  and 
acidulating  with  20  drops  oP  pure  hydrochloric  acid  of  a  specific 
gravity  of  1"124,  the  whole  being  digested  8  days  at  a  moderate 
temperature,  and  frequently  shaken  up.  Upon  adding  to  this 
extract  syrup  of  orange  peel,  in  the  proportion  of  5  parts  of  the 
latter  to  15  parts  of  extract,  a  cinchona  wine  is  obtained  of  a 
reddish  brown  colour,  a  pleasant  bitter  taste,  and  fragrant  odour, 
and  which  is  quite  clear,  and  keeps  so.  Since  this  wine  is  only 
given  in  small  doses,  and  never  alone,  the  large  percentage  of 
alcohol  in  a  wine  of  the  kind  is  of  no  import. 

Determination  of  tli.e  Percentage  of  Alkaloid  in  the  Wive. — 100 
grams  of  the  quinine  wine  to  be  operated  upon  are  diluted  with 
200  grams  of  distilled  water,  10  gi-ams  of  diluted  sulphuric  acid, 
of  a  specific  gravity  of  1"115,  ai'e  then  added,  and  the  mixture  pre- 
cipitated with  150  grams  of  a  cold  saturated  aqueous  solution 
of  picric  acid.  After  allowing  it  to  settle,  the  precipitate  is  placed 
upon  a  filter  and  washed  from  this  with  as  little  water  as  possible 
into  a  bottle  of  100  c.c.  capacity,  10  cm.  long,  and  4  cm.  wide, 
furnished  with  a  glass  stopper,  and  containing  about  5  grams  of 
an  aqueous  solution  of  ammonia.  The  filter  is  rinsed  out  with  a 
small  quantity  of  a  mixture  of  ether  and  chloroform,  and  the  bottle 
then  completely  filled  with  this  mixture.  The  whole  is  then 
thoroughly  shaken  up,  and  the  lower  layer  separated  by  means  of  a 
separatory  funnel.  The  process  of  exhausting  with  a  fresh  quantity 
of  chloroform  and  ether  is  twice  repeated,  and  then  the  chloroform 
and  ether  expelled  by  distilling  over  a  water-bath.  The  residue 
is  dissolved  in  absolute  alcohol,  and  the  solution  again  placed  in 
the  bottle  above  mentioned,  and  therein  treated  with  a  small 
quantity  of  an  aqueous  solution  of  ammonia,  petroleum  ether  being 
then  added.  Since  the  latter  takes  up  only  small  quantities  of 
quinine,  the  process  of  exhausting  must  be  i-epeated  six  or  eight 
times,  which,  however,  occasions  very  little  tinae  or  tr"ouble.  This 
petroleum  ether,  which  contains  the  quinine,  is,  before  putting  it 
into  a  distilling-flask  of  about  a  litre  capacity,  first  filtered  through 
a  small  dry  filter,  in  order  to  remove  every  trace  of  colouring  matter 
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and  moisture.  A  too  strong  solution  of  quiuine  in  petroleum  ether 
must  be  avoided,  since  a  solution  of  the  kind  would  even  during  the 
process  of  distillation  deposit  the  quinine  as  a  gelatinous  mass.  It 
is,  therefore,  advisable  to  have  as  dilute  a  solution  as  possible,  from 
which,  after  distilling  and  allowing  to  cool,  the  quinine  deposits 
in  scales  and  nuclei.  The  quinine  deposited  fi-om  the  petroleum 
ether  solution  is  dissolved  in  absolute  alcohol,  and  the  solution 
placed  in  a  glass  dish  previously  weighed,  in  which  it  is  allowed  to 
evaporate  spontaneously  in  a  strong  current  of  air.  The  residue 
is  then  dried  at  a  temperature  of  120°  C,  and  weighed. 

Note  on  Pepsin.  L.  E.  Sayre.  (Ame^:  Journ.  of  Phann.,  Jan., 
1881.)  Referring  to  the  preparation  of  pepsin,  the  author  states  that, 
before  any  admixture  of  sugar  of  milk  is  made,  the  pepsin  should  be 
thoi'oughly  dried,  as  othei'wise  an  incipient  fe lamentation  is  induced, 
which  causes  a  decrease  of  digestive  power  in  the  product. 

The  Preparation  of  Pepsin.  A  Petit.  {Journ.  cle  Pharm.  et  de 
Ghim.  [5],  ii.,  85.  From  Pharm.  Journ.)  The  first  part  of  this 
valuable  paper  contains  a  summary  of  all  the  principal  processes  for 
the  preparation  of  this  substance,  while  the  second  gives  the  results 
of  a  critical  examination  of  these  processes.  Owing  to  the  import- 
ance of  the  subject,  and  the  non-suitability  of  the  paper  for  useful 
abstraction,  we  reproduce  it  almost  in  extenso. 

Wasmami's  Process. — Wasmann  gave  the  first  process  for  the  ex- 
traction of  pepsin  in  1839.  The  mucous  portion  of  a  pig's  stomach 
is  first  washed  during  several  hours  in  distilled  water  at  the  tem- 
perature of  30-35°  C,  and  then  allowed  to  macerate  in  the  water 
until  it  commences  to  develop  a  fetid  odour.  The  liquid  after 
filtration  is  precipitated  with  acetate  of  lead,  and  the  precipitate  is 
washed,  suspended  in  water,  and  decomposed  by  a  current  of  sul- 
phuretted hydrogen.  The  liquid  is  then  filtered  and  evaporated  to 
the  consistence  of  a  syrup,  and  an  excess  of  alcohol  added  which 
precipitates  the  pepsin. 

VogeVs  Process. — The  pepsin  obtained  by  the  process  of  Wasmann 
is  several  times  redissolved  in  water  and  reprecipitated  by  alcohol 
in  order  to  obtain  it  in  a  state  of  greater  purity. 

Bidder  and  Schmidt's  Process. — The  gastric  juice  is  neutralized 
with  lime  water,  and  the  filtered  liquor  is  evaporated  to  the  consist- 
ence of  a  syrup,  and  precipitated  by  alcohol.  The  precipitate  is  re- 
dissolved  in  alcohol  and  reprecipitated  by  a  great  excess  of  mercury 
bichloride  ;  the  mercury  is  eliminated  by  a  current  of  sulphuretted 
hydrogen,  and  the  solution  separated  from  the  sulphide  of  mercury 
is  evaporated  to  dimness. 
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TJescliamps  lV Avalloii' s  Process. — In  saturating  the  free  acids  of 
calf's  rennet  with  ammonia,  Deschamps  d'Avallon  precipitated  the 
pyntonine  held  in  solution,  which  carried  with  it  a  portion  of  the 
pepsin.  It  was  to  this  substance  that  he  gave  the  name  "  chj- 
mosine." 

Paijens  Process. — Pay  en  added  to  the  filtered  gastric  juice  of  a 
dog  ten  to  twelve  times  its  weight  of  alcohol.  The  precipitate  was 
re- dissolved  in  water  and  again  precipitated  by  alcohol.  Payeu 
called  this  product  "gasterase." 

Mialhe's  Process. — M.  Mialhe  demonstrated  in  184G  that  there 
existed  in  the  gastric  juice  a  digestive  ferment,  and  that  the  pepsiu 
of  Wasmann,  the  chymosine  of  Deschamps  d'Avallon,  and  the 
gasterase  of  Payen  are  identical  wuth  each  other,  and  constitute  one 
and  the  same  principle.  He  proposed  to  extract  the  pepsin  either 
from  the  gastric  juice  itself,  or  from  the  liquids  (rennets)  in  which 
the  mucous  membrane  of  the  stomach  is  put  to  macerate,  a  sugges- 
tion which  was  much  more  practical,  and  allowed  of  the  obtaining 
of  a  commercial  product  possessing  considerable  activity. 

Wittlclts  Process. — Briicke  recommended  to  digest  at  a  tempera- 
ture of  38°,  in  dilute  phosphoric  acid,  the  mucous  portions  of  a  jjig's 
stomach  until  completely  disaggregated.  The  liquid  after  filtration 
should  be  limpid,  and  should  no  longer  be  precipitated  by  ferro- 
cyanide  of  potassium.  After  having  added  lime-water  to  nearly 
complete  neutralization,  the  precipitate  of  phosphate  of  lime, 
which  has  carried  down  the  pepsin  with  it,  is  collected.  This  is 
again  dissolved  in  water  containing  hydrochloric  acid  and  pi'ecipi- 
tated  by  lime-water.  It  is  then  dissolved  in  dilute  hydrochloric  acid, 
filtered,  and  to  this  new  solution  is  added  cholesterine  dissolved  in 
the  cold  in  a  mixtni^e  of  four  parts  of  94°  alcohol  and  one  part  of 
ether.  The  cholesterine  soon  rises  to  the  surface,  carrying  with  it 
the  pepsin,  which  is  fixed  upon  it.  The  whole  is  collected  upon  a 
filter,  washed  first  with  dilute  hydrochloric  acid,  then  with  water, 
and  shaken  with  ether,  which  dissolves  the  cholesterine,  whilst  the 
water  adherent  to  the  precipitate  is  charged  with  the  pepsin.  Ifc 
only  remains  to  evaporate  this  water  at  a  moderate  temperature  to 
obtain  the  pepsin  pure. 

Process  of  the  French  Codex  (1867). — This  process,  which  closely 
resembles  that  of  Wasmann,  consists  in  taking  a  number  of  stomachs 
of  freshly  killed  sheep,  emptying  and  washing  them  rapidly,  and 
then  tearing  away  the  internal  membi-ane  by  beating  them  sharply 
with  a  brush  of  couch  grass.  The  pulp  which  results  is  macerated 
during    two    hours    only    in    water  at    a   temperature    of    15°  C, 
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then  the  whole  is  thrown  upon  a  coarse  strainer,  and  to  the  liquid 
that  passes  through,  but  unfiltered,  a  solution  of  neutral  acetate 
of  lead  is  added.  The  precipitate  which  forms  is  very  abundant. 
The  supernatant  liquid  is  decanted  and  replaced  twice  with  distilled 
water.  The  precipitate  is  suspended  for  the  last  time  in  water 
through  which  a  current  of  sulphuretted  hydrogen  is  passed  until 
excess  is  manifest.  The  liquid  and  the  black  precipitate  are  dis- 
tributed upon  a  number  of  filters,  and  the  filtered  liquid  is  evapor- 
ated as  rapidly  as  possible  in  deep  vessels,  exposing  only  a  small  sur- 
face at  a  temperature  not  exceeding  45'^  C.  When  dry  the  product 
is  removed  by  means  of  a  flexible  knife,  and  presents  the  form  of  a 
firm  paste  of  a  light  colour,  slightly  acid  taste,  and  with  a  special 
odour  that  is  not  at  all  putrid. 

Process  of  tJie  British  Pharmacopoeia. — The  stomach  of  a  pig,  calf, 
or  sheep,  is  carefully  washed,  the  mucous  membrane  thus  cleansed 
is  scraped,  and  the  viscous  matter  so  obtained  is  spread  out  and 
rapidly  dried  at  a  temperature  not  exceeding  100°  F.,  or  37°  C.  The 
dry  product  is  pulverized. 

Scheffer's  Process. — This  process  consists  in  macerating  in  water 
acidulated  with  hydrochloric  acid,  with  frequent  agitation,  during 
several  days,  the  mucous  membrane  of  a  pig's  stomach,  carefully 
cleaned  and  cut  into  small  pieces.  If  after  filtration  the  liquid  is 
not  clear,  it  is  allowed  to  stand  twenty-four  hours.  An  equal 
volume  of  a  saturated  solution  of  chloride  of  sodium  is  then  added 
to  the  clarified  liquor.  After  several  hours  the  pepsin,  separated 
by  the  chloride  of  sodium,  floats  to  the  surface,  from  whence  it  is 
removed  with  a  spoon  and  deposited  upon  a  calico  filter,  which  is 
finally  submitted  to  pressure  to  remove  as  much  as  possible  of  the 
saline  solution. 

Peiifs  Process. — The  stomachs  of  pigs,  calves,  or  sheep  are  care- 
fully washed  with  water,  and  the  mucous  membrane,  separated  by 
scraping  with  a  rounded  knife,  is  cut  as  small  as  possible  and  put 
to  macerate  in  four  times  its  volume  of  distilled  water,  to  which  is 
added  five  per  cent,  of  alcohol.  The  mixture  is  agitated  every  half- 
hour.  After  four  hours'  maceration  the  liquor  is  filtered  and 
cvajjorated  at  a  temperature  not  exceeding  40°  C,  in  vessels  expos- 
ing a  large  surface  and  in  a  well- ventilated  place,  so  that  a  renewal 
of  the  atmosphere  takes  place  readily. 

Comparative  Examination  of  the  Various  Processes  for  the  Prepa- 
ration of  Pepsin. — In  presence  of  such  various  processes  given  by 
authors  and  recommended  in  pharmacopoeias,  it  was  indispensable 
to  prepare  pepsin  by  following  them  exactly.     It  was  necessary,  also. 
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tliat  tbe  conditions  of  experiment  should  be  absolutely  comparable. 
This  was  attained  by  operating  upon  the  same  liquids  or  upon  the 
same  mucous  membranes.  Each  process  has  been  repeated  several 
times  in  order  to  be  sure  of  the  exactitude  of  the  results  obtained. 

The  process  of  Wasmann  presents  the  inconveniences  noticed 
lower  down  in  speaking  of  the  process  of  the  French  Codex,  besides 
that  which  results  from  precipitation  by  an  excess  of  alcohol. 

Precipitation  by  alcohol  only  allows  of  the  separation  of  a  portion 
of  the  digestive  power. 

Vogel's  process  is  still  more  defective,  since  the  pepsin  is  sub- 
mitted to  several  precipitations  by  alcohol. 

The  processes  of  Bidder  and  Schmidt,  Deschamps  d'Avallon  and 
Payen  cannot  be  used  for  the  preparation  of  medicinal  pepsin,  aud 
have  yielded  bad  results. 

In  Briicke's  process  the  carrying  down  of  a  soluble  substance  by 
means  of  a  precipitate  would  appear  likely  to  leave  in  solution  a 
large  part  of  the  active  principle  This  is  in  fact  what  takes  place. 
The  phosphate  of  lime  precipitate  does,  however,  carry  down  a  large 
proportion  of  the  pepsin ;  but  in  following  the  process  to  tbe  letter, 
and  washing  the  cholesterine  to  which  the  pepsin,  adheres,  first  with 
acidulated  hydrochloric  acid  and  then  with  pure  water,  it  is  very 
evident  that  the  pepsin  should  all  be  dissolved.  Consequently  the 
aqueous  liquid  that  separates  in  the  treatment  of  the  moist  cho- 
lesterine with  ether  contains  only  traces  of  the  digestive  principle. 

This  process  repeated  three  times  yielded  as  a  definite  result 
insignificant  quantities  of  a  product  containing  more  or  less  phos- 
phate of  lime. 

In  treating  by  this  method  five  grams  of  excellent  pepsin,  the 
author  obtained  only  a  few  centigrams  of  slightly  active  product. 

Although  this  process  cannot  be  employed  in  the  preparation  of 
commercial  pepsin,  attention  has  been  called  to  it  because  it  has 
been  indicated  as  an  excellent  method  of  preparing  pepsin  in  a  state 
of  great  purity.  According  to  Briicke,  his  pepsin  would  not  be  a 
nitrogenous  body.  It  is  nearly  certain  that  he  had  not  pure  pepsin 
at  his  disposal,  but  foreign  substances  retaining  a  certain  proportion 
of  pepsin.  The  author  has  ascertained  that  a  pepsin  converting 
into  peptone  one  thousand  times  its  weight  of  fibrin,  and  giving 
when  moderately  calcined  17  per  cent,  of  ash,  contained  in  a  first 
estimation  10"80  per  cent,  of  nitrogen,  and  in  a  second  11"40  per 
cent.,  or  a  mean  of  11  "10.  Taking  account  of  the  ash,  this  would 
be  13-37  per  cent,  of  nitrogen,  which  approaches  closely  to  the 
composition  of  albuminoid  substances. 
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It  appears,  therefore,  that  the  process  of  Briicke  ought  to  be 
rejected,  even  for  the  purposes  of  research,  where  it  would  only  be 
required  to  prepare  small  quantities  of  pure  pepsin. 

It  now  remains  to  discuss  the  five  following  processes  : — Macera- 
tion of  the  mucous  portion  of  the  stomach  in  water  and  precipita- 
tion by  alcohol,  the  French  Codes  process,  the  British  Pharmacopoeia 
process,  the  American  process  of  Scbeffer,  and  the  author's  own 
process. 

In  each  expei'iment  25  grams  of  water,  containing  3  grams  of 
H  CI  per  litre,  were  added  to  5  grams  of  fibrin,  and  heated  twelve 
hours  at  50°  C.  in  presence  of  variable  quantities  of  pepsin.  By 
afterwards  adding  nitric  acid  drop  by  drop  to  the  filtered  liquid, 
it  was  ascertained  whether  the  transformation  into  peptone  was 
complete,  or  more  or  less  advanced.  The  results  are  indicated  by 
the  figures  given  below,  which  were  obtained  in  operating  upon 
pigs'  stomachs. 

Yield. — 550  grams  of  liquid  from  the  same  maceration  gave  by — 

Grams. 

Codex  process I-IO 

Precipitation  by  3  volumes  of  alcohol  .  .  3-50 
Precipitation  by  10  volumes  of  alcohol  .  .  3-50 
Petit's  process 5'70 

Activity. — These  products  employed  and  tested  as  described  gave 
the  followiner  results  : — 


Method  of  Preparation  of  Product 
used. 

Quantity- 
used. 

Result  when  Tested 
with  Nitric  Acid. 

Precipitated  by  3  vols,  of  alcohol 

„    10          „       „ 
Codex  process       .... 

Petit's  process      ..... 

0-30  gr. 
0-30  „ 
0-20  „ 
0-10  „ 
0-01  „ 

Abundant  precipitate. 
Abundant  precipitate. 
Clear  liquid. 
Abundant  precipitate. 
Clear  liquid. 

In  a  second  series  of  experimt 

Codex  process   . 
Schefi'er's  process 
Precipitation  by  3  vols,  o 
Petit's  process,  without  f 
Petit's  process,  with  filtr 

>nts  the  y] 

f  alcohol 
Itration 
ation  . 

eld  was, — 

Grams. 
.     0-22 
.  11-00 
.     3-50 
.     6-80 
.     3-25 

These  products  upon  testing  gave  the  following  results  : — 
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Method  of  Preparation  of  Product          Quantity 
used.                                       used. 

Result  when  Tested 
with  Nitric  Acid 

Codex  process      .... 
Scheffer's   process 
Precipitation  by  3  vols,  of  alcohol 
Petit's  process,  without  filtration 
Petit's  process,  with  filtration 

0-10  gr. 
0-10  „ 
010  „ 
0-01  „ 
0-005  „ 

Very  abundant  precipitate. 

Clear  liquid. 

Very  abundant  precipitate. 

Clear  hquid. 

Clear-  liquid. 

The  Codex  process  gives,  as  will  be  seen,  variable  quantities  of 
pepsin,  of  -vvhicli  the  activity  is  very  inferior. 

By  Scbeifer's  process  an  active  product  can  be  obtained,  but  the 
pepsin  so  pi'epared  contains  more  or  less  chloride  of  sodium.  In  the 
foregoing  case  there  was  left  upon  calcination  four-fifths  of  saline 
residue.  Twice  the  author  obtained  good  results  by  adding  the 
chloride  of  sodium  to  the  unfiltered  liquors ;  but  when  the  liquor 
was  filtered,  as  recommended  by  Scheffer,  the  product  was  much  less 
active. 

The  process  of  the  British  Pharmacopoeia,  compared  with  the 
author's,  gave  a  nearly  identical  yield,  but  the  pepsin  so  obtained 
was  more  impure,  less  soluble,  and  less  active. 


Method  of  Preparation  of 
Product  used. 

Quantity  used. 

Result  when  Tested 
with  Nitric  Acid. 

British  Pharmacopoeia 
Petit's  process  . 

0-05  gr. 

0-01  and  0-005  gr. 

Clear  liquid. 
Clear  liquid. 

It  is  very  genei-ally  believed  that  water  is  a  bad  solvent  of 
pepsin.  This  is  an  error  already  combated  by  Witt.  The  mucous 
portion  of  the  stomach  yields  as  much  pepsin  to  simple  water  as 
to  acidulated  water  or  glycerin.  Comparative  experiments  have 
shown  to  me  that  the  liquors  acidulated  with  hydrochloric  acid  are 
inferior  in  activity  to  those  prepared  with  water  only. 

Some  mucous  membranes  were  separated  from  the  muscular 
coats,  cut  fine,  and  mixed.  Equal  weights  of  this  mixture  were 
macerated  in  equal  volumes  of  (1)  water;  (2)  water  containing 
5  per  cent,  of  alcohol ;  (3)  water  containing  5  grams  of  true  hydi'o- 
chloric  acid  per  litre.  After  macerating  the  same  time,  a  test  of 
artificial  dio^estion  jjave  the  following'  results  : — 


Aqueous  liquor     .     ^  c.c. 

Bather  abundant  precipitate. 

,,          •     1    „ 

Clear  liquid. 

Alcoholic  liquor    .     ^    ,, 

Turbid  liquid. 

„         .     1    „ 

Clear  liquid. 

Hydrochloric  liquor  1    ,, 

Rather  abundant  precipitate. 

„      2   ,, 

Turbid  liquid. 
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Following   his    own  process   in   the   preparation   of    calves'  and 
sheep's  pepsin,  the  author  obtained  the  following  results  : — 

Calves'  pepsin,  Filtered  liquor    0-10   gr.     Clear  liquid. 
„  ,,  O-Oo     ,,      Precipitate, 

Unfiltered  liquor    0-20     ,,      Clear  liquid. 


Sheep's 


,,  ,,         0"10  ,,  Precipitate. 

Filtered  liquor    0-05  ,,  Clear  liquid. 

0-025  ,,  Turbid  liquid. 

Unfiltered  liquor    0-10  „  Clear  liquid. 

,,  ,,         0-05  ,,  Precipitate. 


The  Codex  process,  tested  with  the  same  quantity  of  sheep's 
stomach,  gave — 

Yield. 

Petit's  process 10'30    gram. 

Codex  process 2"50       „ 

Activity. 
Petit's  process,  filtered  liquor  .     0-05     gram.  Clear  liquid. 
Codex  process  ....    0*oO       ,,        Precipitate. 

The  above  results  show  that  it  is  easy  to  prepare  pepsins  of  great 
activity. 

With  fresh  pigs'  stomachs  that  have  not  undergone  any  alteration, 
taking  the  most  minute  precautions  during  the  evaporation,  the 
author  has  succeeded  in  preparing  pepsins  converting  into  albu- 
minose  one  thousand  times  their  weight  of  well  dried  fibrin. 

With  sheep's  stomachs  the  activity  of  the  pepsin  prepared  is 
about  one-tenth. 

Previous  experiments  relative  to  the  solution  of  fibrin  (see  Pliarm . 
Journ.,  3rd  series,  x.,  584<)  have  established  the  fact  that  there 
exists  an  absolute  difference  between  the  solution  of  fibrin  and  its 
conversion  into  albuminose,  and  that  pepsins  which  only  dissolve 
ten  times  their  weight  of  fibrin  will  no  longer  be  considered  good. 
With  the  most  active  pepsin  prepared  by  the  author's  own  process, 
he  has  not  been  able  to  obtain  in  seven  hours  the  solution  of  five 
hundred  thousand  times  its  weight  of  fibrin.  The  contents  of 
several  comparison  flasks,  placed  in  the  same  conditions,  were  not 
liquefied,  and  had  preserved  their  gelatinous  appearance.  In  making 
comparative  experiments  it  is  necessary  to  take  the  greatest  care 
not  to  introduce  into  the  flask  the  least  trace  of  pepsin,  however 
small. 

It  may  further  be  useful  to  add,  that  by  prolonged  exposure  in 
the  stove,  acidulated  water  alone  would  determine  the  more  or  less 
complete  solution  of  the  fibrin. 
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Antiseptic  Properties  of  Species  of  Strychnos  and  their  Alka- 
loids. Prof.  C.  Pavesi.  (Pharm.  and  Ghem.,  1880,  432,  from 
Bolletina  Farmaceutica.')  The  author  has  observed  that  solutions 
of  the  salts  of  brucine  and  strychnine  possess,  in  an  eminent  degree, 
an  antiseptic  and  antifermentative  power.  ]Meat  of  any  source 
immersed  in  a  solution  of  sulphate  of  strychnine  or  brucine,  and 
left  there  for  months  at  a  temperature  of  16-18°  C,  remains  fresh 
and  inodorous.  Removed  from  the  solution  and  diied,  it  becomes 
very  hard  and  bitter,  because  the  molecules  of  the  alkaloid  have 
penetrated  every  part  of  the  tissue.  A  solution  of  the  alkaloids 
added  to  milk,  though  the  latter  separates  into  its  liquid  and 
solid  constituents,  prevents  it  from  further  decomposition.  Its 
action  upon  urine  is  quite  prompt,  producing,  after  a  few  hours,  at 
a  temperature  of  1-5-16°  F.,  a  mucous  saline  deposit  floating  about 
in  a  straw-yellow  liquid,  ■without  any  trace  of  decomposition  or 
development  of  ammonia.  The  same  eflfects  were  obtained  when 
experimenting  upon  blood,  albumen,  gelatin,  honey,  sugar,  grain, 
leguminous  seeds — which  latter  are  prevented  from  germinating, 
and  bitter  almonds  and  mustard,  which,  if  first  deprived  of  fixed 
oil,  are  deprived  of  the  power  of  developing  essential  oil. 

All  members  of  the  Strychnos  family,  particularly  the  St.  Igna- 
tius' Bean  and  jS'ux  Vomica,  are  used  in  tropical  countries  as 
remedies  ;  but,  singularly  enough,  only  against  fevers  and  poisonous 
bites.  The  effectiveness  of  the  remedy  in  these  diseases  may  pos- 
sibly be  owing  to  the  antiseptic  and  antifermentative  power  of  the 
alkaloids.  The  seed  of  the  species  Stryclmos  Potatonim,  L.,  which 
is  common  in  India,  and  is  known  as  "clearing  nut,"  is  used  for 
clarifying  impure  or  muddy  water,  by  rubbing  with  it  the  interior 
of  unglazed  drinking  vessels.  The  author  thinks  it  possible  that 
the  antiseptic  effects  of  these  seeds  are  likewise  due  to  the  presence 
of  strychnine. 

Utilization  of  Ehnbarb  Residues  for  the  Preparation  of  Chryso- 
phanic  Acid.  Prof.  Stoder.  {Pharm-  Journ.,  3rd  series,  xi.,  111.) 
The  press  residues  from  the  preparation  of  syrupus  rhei  aff'ord  a 
cheap  source  of  chrysophanic  acid,  which  the  author  extracts  from 
it  in  the  following  manner: — The  dried  residue  reduced  to  powder 
is  treated  in  a  displacement  apparatus  with  benzol  until  the  benzol 
passes  through  colourless,  when  the  greater  part  of  it  is  distilled  off. 
The  concentrated  liquid  is  decanted  from  the  separated  emodin, 
evaporated  in  a  water-bath  nearly  to  dryness,  and  the  residue  again 
carefully  extracted  with  hot  benzol.  Upon  evaporation  and  cooling 
of  the  liquid  the  chrysophanic  acid  crystallizes  out,  and  is  purified 
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by  recrystallization  from  spirit.     By  tliis  process  the  author  claims 
to  have  obtained  a  yield  of  '9  per  cent,  of  crystallized  acid. 

Bomtrager's  Aloes  Test.  R.  H.  Groves.  (From  a  paper  read 
before  the  School  of  Pharmacy  Students' Association ;  Pharm. 
Journ.,  3rd  series,  xi.,  1045.)  This  test,  whicli  will  be  found  de- 
scribed in  the  Year-Booh  of  Pharmaci/,  1880,  p.  140,  has  been  exam- 
ined by  the  author  with  the  object  of  ascertaining  to  what  extent  it 
affords  reliable  indications  with  the  different  varieties  of  aloes,  and 
what  share,  if  any,  aloin  might  have  on  the  reaction.  The  results 
of  his  experiments  lead  to  the  following  conclusions  : — 

1.  That  the  test  cannot  be  depended  upon  unless  the  proportion 
of  aloes  in  the  solution  exceeds  1  part  in  250 ;  and  that  in  the  case 
of  Natal  aloes  it  fails  with  solutions  containing  less  than  one  per 
cent. 

2.  That  the  colour  reaction  is  not  due  to  aloin,  and  if  due  to  a 
tannin-like  substance,  it  must  be  a  variety  which  is  soluble  in 
benzene. 

3.  That  extreme  care  must  be  taken  when  employing  this  test 
for  the  detection  of  aloes  that  the  benzene  layer  is  perfectly  clear 
before  decanting  from  the  underlying  liquor. 

A  New  Method  of  Pill-coating.  M.  D  it  ten.  (Journ.  de  Pharm. 
cV Alsace  Lorraine,  viii.,  53.)  The  pills  to  be  coated  are  rolled 
briskly  in  melted  cocoa-batter  on  a  plate  or  a  flat-bottomed  dish ; 
and  after  this  they  are  shaken  with  a  large  proportion  of  starch 
powder,  and  allowed  to  cool.  This  coating  protects  the  pills  from 
all  influences  of  air  and  moisture,  and  prevents  evaporation  of  vola- 
tile ingredients.  Pills  so  coated  are  said  to  possess  in  some  degree 
the  pleasant  aroma  of  chocolate,  and  to  readily  disintegrate  in  the 
stomach. 

Emulsions.  E.  G.  H.  Graff.  (Absti-act  of  an  Inaugural  Essay. 
Amer.  Journ.  of  Pharm.,  June,  1881.) 

Class  I.  Emulsions  of  Oils,  Liquid  Balsams,  Oleo-resins,  Besinous 
Fluid  Extracts,  and  Tinctures. 

These  substances  are  generally  emulsified  by  means  of  gum 
ai'abic ;  but  occasionally  use  is  also  made  of  yolk  of  egg,  traga- 
canth,  and  tincture  of  soap  bark. 

(a)  Gum  Arabic. — The  author  reviews  and  criticises  the  various 
methods  of  manipulation  in  use  for  emulsifying  these  substances 
with  gum  arabic,  and  states,  as  the  result  of  his  experience,  that 
eraulsification  is  best  performed  by  ti-iturating  one  part  of  the  pure 
powdered  gum  with  two  or  more  parts  of  the  oil  or  other  body  to  be 
emulsified  ;  then  adding  two  parts  of  water  at  once,  stirring  briskly 
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until  the  emulsion  is  formed ;  and  lastly,  adding  the  remainder  of 
the  water  by  degrees.  The  proportion  of  water  should  always  be 
two  parts  to  one  of  gum,  irrespective  of  the  quantity  of  oil  used. 
The  relative  quantities  of  gum  arabic  and  oil  are  in  their  best  pro- 
portions when  two  parts  of  the  oil  are  emulsified  with  one  part  of 
gum  arabic.  The  clicking  sound  which  is  heard  when  an  emulsion 
is  nearing  its  completion,  and  which  is  the  most  certain  sign  of 
having  succeeded,  is  loudest  when  the  ingredients  have  been  used  in 
this  proportion. 

(Z>)  Gum  Tragacanth. — In  using  gum  tragacanth  for  emulsification, 
the  author  adopted  a  plan  somewhat  difi'erent  from  that  which  is 
followed  when  gum  arabic  is  the  binding  medium.  He  triturated 
one-twelfth  part  of  the  gum  with  one  part  of  water,  then  added  two 
parts  of  oil  together  with  another  part  of  water,  and  stirred  until 
the  emulsion  was  formed.  This  method  of  manipulating  gave  very 
satisfactory  results. 

Gum  tragacanth  is,  however,  not  often  employed,  but  would  be 
a  well-adapted  binding  medium  for  a  50  per  cent,  emulsion  of  cod 
liver  oil  and  similar  preparations,  in  which  large  quantities  of  oil  are 
desired  to  be  emulsified  with  as  small  a  quantity  of  gum  as  possible. 

(c)  Yollu  of  Eijg. — This  substance  is  also  seldom  used.  In  the 
preparation  known  as  St.  John  Long's  liniment,  this  binding 
medium  is  employed,  and  is  well  adapted  for  emulsifying  oil  of 
turpentine,  because  the  fixed  oil  of  egg  combines  with  the  essential 
oil  of  turpentine,  and  in  this  way  renders  emulsification  easier. 

((i)  Tincture  of  Soap  Bark. — The  attention  of  the  profession  has 
in  the  last  two  years  very  frequently  been  called  to  the  emulsifying 
properties  of  this  tincture,  though  this  preparation  was  occasionally 
used  for  the  formation  of  emulsions  since  1850.  All  the  emulsions 
made  by  means  of  tincture  of  soap  bark  separate  in  two  layers, 
which  are,  however,  easily  and  thoroughly  mixed  on  agitation. 

Class  II.  Emulsions  of  Semi-liquid  and  Solid  Balsams,  Solid 
Fats  and  Camphors. 

This  class  of  emulsions  is  not  an  important  one. 

On  the  Continent  of  Europe  and  in  England  pharmacists  are 
sometimes  called  upon  to  prepare  emulsions  of  wax,  spermaceti,  and 
butter  of  cacao,  for  lotions  for  the  hands,  etc.  These  fats  are  emul- 
sified by  melting  in  a  mortar  one  part,  triturating  it  with  one  part 
of  gum  arabic,  and  then  adding  gradually  one  part  and  a  half  of 
water  of  a  temperature  of  90-95^  C,  and  stirring  until  thoroughly 
combined.  After  cooling,  the  emulsion  is  to  be  diluted  very  care- 
fully to  the  desired  extent. 
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This  operation  is  greatly  facilitated  by  the  addition  of  a  small 
quantity  of  borax,  and  if  the  preparation  is  intended  for  a  lotion, 
this  addition  is  a  very  good  one,  not  only  on  account  of  its  cleansing 
properties,  but  also  because  borax  coagulates  a  mucilage  of  gum 
arabic,  and  consequently  gives  the  preparation  more  body  and 
stability.  One  scruple  of  boras  is  sufficient  for  one  fluid  ounce  of 
emulsion. 

In  the  same  way  as  solid  fats,  the  semi-liquid  and  solid  balsams 
may  be  emulsified.  Sometimes  they  are  dissolved  in  alcohol,  ether, 
chloroform,  or  other  solvents,  and  then  they  would  have  simply  to 
be  treated  as  the  substances  mentioned  under  Class  I. 

Camphor  is  either  emulsified  by  dissolving  it  in  the  smallest 
possible  quantity  of  alcohol  or  olive  oil,  and  then  treating  it  as 
belonging  to  Class  I. ;  or  by  rubbing  one  part  very  finely  pulverized 
camphor  with  ten  parts  of  gum  arabic  and  sugar,  and  then  adding 
water  gradually. 

Under  this  class  might  yet  be  mentioned  an  emulsion  of  phos- 
phorus. This  is  dissolved  in  a  mucilage  of  gum  arabic  with  the 
aid  of  heat,  and  is  then  easily  divided.  It  would,  however,  be  much 
more  proper  to  administer  this  powerful  drug  by  emulsifying  oleum 
phosphoratum. 

Class  III.  Emulsions  of  Gum-resins. 

These  preparations,  of  which  a  few  are  officinal  in  the  U.  S.  P. 
under  the  name  of  mistitrce,  are  made  by  simply  rubbing  the  gum- 
resin  reduced  to  a  fine  powder  with  water,  and  in  this  way  bringing 
them  back  again  to  the  state  of  milky  plant-juices,  in  which  they 
were  obtained  from  nature.  The  vegetable  albumen  or  gum  con- 
tained in  the  gum-resins  serves  as  a  binding  medium.  The  onlv 
difficulty  in  making  those  preparations  is  the  reducing  of  the  gum- 
resins  to  a  fine  powder.  By  placing  the  mortar  in  a  hot  water  bath 
this  operation  will  be  greatly  facilitated.  After  a  very  fine  powder 
has  been  obtained,  the  water  is  added  in  small  quantities  at  a  time, 
beating  the  mass  at  first,  and  then  stirring,  after  more  water  has 
been  added,  very  briskly,  levigating  the  finest  particles,  and  repeat- 
ing this  operation  until  nothing  except  impurities  is  left.  In 
order  to  pi'event  the  evaporation  of  volatile  oil  which  the  resins 
may  contain,  on  placing  them  in  a  hot  water-bath  it  is  well  to 
sprinkle  a  little  water  over  them. 

Class  IY.  Emulsions  of  Resins. 

This  class  of  preparations  differs  from  the  foregoing  only  by.  the 
fact  that  they  cannot  be  made  without  the  addition  of  a  binding 
medium.     They   are  treated  in  the  same    manner  as  gum-resins. 
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after  having  mixed  half  a  part  of  gum  ai\abic,  witli  the  finely 
divided  resin.  Resina  jalapae  and  resina  scammonii  cannot  be  ren- 
dered miscible  with  water  by  means  of  gum  arabic,  except  by  using 
from  10  to  20  parts  of  the  latter.  A  much  better  plan,  is  to  beat 
the  resins  into  a  pulpy  mass  with  a  few  sweet  almonds,  deprived  of 
their  skins  "  via  frigida,"  and  diluting  with  water. 

Class  V.  Emulsions  of  Seeds. 

Two  methods  ai'e  examined  by  the  author,  and  the  following 
declared  to  be  the  best : — 

The  seeds  are  introduced  into  a  brass,  porcelain,  or  wedgwood 
mortar,  moistened  with  a  little  water,  and  contused  with  consider- 
able force.  Water  is  added  in  a  small  quantity  at  a  time,  and  after 
each  addition  the  beating  is  renewed.  The  emulsion  is  to  be 
strained  through  a  w^hite  cloth  without  pressure.  The  vegetable 
albumen  contained  in  these  seeds  serves  as  a  binding  medium 
between  their  oil  and  water.  Upon  the  force  used  and  the  industry 
of  the  operator  depends  the  success  of  the  emulsion,  which,  when 
perfect,  must  have  a  thick  consistency  and  an  opaque  white  appear- 
ance. 

Addition  of  the  other  Ingredients  prescrihed  loitli  Emulsions. 

With  regard  to  this  subject  the  author  recommends  the  observ- 
ance of  the  following  rules  : — 

1.  N"ever  add  to  an  emulsion  hot  liquids.  This  rule  is  important 
when,  instead  of  water,  the  emulsion  has  to  be  made  with  an 
infusion  or  decoction ;  such  liquids  must  be  allowed  to  cool  per- 
fectly before  using  them. 

2.  When  sugar,  syrup,  extracts,  acids,  salts,  alcohol,  and  ethereal 
liquids  have  to  be  added,  the  emulsion  is  to  be  diluted  previously  to 
the  fullest  extent  possible.  Among  the  salts,  the  lead  or  iron  salts 
require  the  most  caution.  Acids,  tinctures,  especially  those  made 
with  strong  alcohol  and  spirit  of  nitrous  ether,  are  first  diluted  with 
water  before  adding  to  emulsions.  Borax  added  to  an  emulsion 
made  with  gum  arabic  coagulates  with  the  gum  to  a  thick  paste. 
A  sufficient  quantity  of  sugar  or  syrup  will  dissolve  it  again. 

The  most  difficult  addition  to  an  emulsion  is  tincture  of  chloride 
of  iron.  By  dilating,  however,  both  the  tincture  and  the  emulsion 
to  the  fullest  extent  possible,  and  then  adding  the  diluted  tincture 
in  small  quantities  at  a  time,  even  this  can  be  accomplished. 

Mucilage  of  Irish  Moss  as  an  Emulsifying  Agent.  A.  B. 
Huested.  {Oil  and  Dr^irj  Nens,  Maj  olst,  1881.)  The  author's 
experiments  were  made  with  a  mucilage  prepared  according  to  the 
following  formula : — Take  of  dry  Irish  moss  the  required  amount. 
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wash  thorougblj  in  two  or  three  portions  of  cold  water,  put  into 
a  suitable  dish  and  pour  upon  it  double  the  quantity  of  water  to  the 
mucilage  required.  Apply  heat,  gradually  increasing  until  the 
boiling  point  is  reached;  continue  till  the  moss  is  nearly  all  dis- 
solved and  the  whole  amount  reduced  to  nearly  one-half.  While 
still  hot  pour  upon  a  funnel-shaped  wet  filter,  and  allow  the 
mucilage  to  drain  off,  without  stirring  or  using  pressure.  Two 
drachms  of  moss  to  make  sixteen  fluid  ounces  of  such  mucilage  was 
the  proportion  found  to  answer  best.  The  addition  of  three  fluid 
ounces  of  glycerin  to  every  thirteen  fluid  ounces  of  mucilage  causes 
the  latter  to  keep  fairly  well  in  securely  corked  bottles,  without 
decreasing  its  value  as  an  emulsifier. 

The  oils  experimented  with  were  cod  liver  and  castor  oil.  The 
resulting  emulsions  were  satisfactory,  but  not  equal  to  those  made 
with  gum  arabic,  and  certainly  more  troublesome  to  prepare. 

Detection  of  Common  Resin  as  an  Adulterant  in  Copaiba.  C. 
Grote.  (Pharmaceut.  Ce)itralhaUe,  1880,  No.  8.)  The  copaiba  to 
be  tested  is  heated  in  a  porcelain  dish,  until  all  the  volatile  oil  is 
evaporated  and  a  brittle  resin  remains.  A  piece  of  the  residual 
resin,  about  the  size  of  a  pea,  is  then  shaken  in  a  dry  test-tube  with 
about  5  c.c.  of  petroleum  ether,  and  the  mixture  allowed  to  stand 
for  several  hours ;  if  the  sample  was  pure,  any  deposit  formed  will 
adhere  to  the  sides  and  bottom  of  the  tube  with  such  tenacity  that 
even  vigorous  'shaking  does  not  detach  it.  But  if  the  sample  was 
adulterated  with  common  resin,  the  deposit  will  not  adhere  to  the 
glass,  and  may  be  readily  difi'used  in  the  supernatant  liquid  by 
shaking,  even  after  the  mixture  has  been  standing  for  days. 

Adulteration  of  some  Essential  Oils.  {New  Bemedies,  1881,  55.) 
Oil  of  Coriander.  This  is  extensively  adulterated  with  colourless 
rectified  oil  of  orange,  which  can  be  detected  by  its  insolubility  in 
90  per  cent,  alcohol,  in  which  pure  oil  of  coriander  dissolves  in  every 
proportion ;  equal  parts  of  oil  of  orange  and  90  per  cent,  alcohol 
make  a  turbid  mixture. 

Oil  of  Bergavtot  is  adulterated  with  oil  of  orange.  The  insolu^ 
bility  of  oil  of  orange,  and  the  solubility  of  oil  of  bergamot  in  90 
per  cent,  alcohol  also  furnishes  a  method  of  detection  in  this  case. 

Oil  of  Caraway  is  often  mixed  with  oil  of  ^caraway  chaff,  which 
again  is  adulterated  with  turpentine.  Pure  oil  of  caraway  dissolves 
in  90  per  cent,  alcohol,  while  it  forms  a  cloudy  mixture  if  adulterated 
Avith  turpentine.  The  behaviour  to  iodine  and  odour  are  often 
sufEcicnt  to  prove  the  adulteration. 

The  Examination  of  Essential  Oils.     W.  L.  Dudley.     (Phann. 
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and  Cheiu.,  May,  1881,  164— 175.)  This  paper  contaius  a  useful 
summary  of  the  principal  and  most  approved  methods  of  testing 
volatile  oils.  The  oils  treated  of  are  those  of  anise,  bcrgamot,  bitter 
almonds,  cajeput,  cinnamon,  cloves,  copaiba,  coriander,  erigeron, 
juniper,  lavender,  lemon,  mustard,  peppermint,  rose,  thyme,  and 
wintergreen.  In  each  case  the  properties  of  the  pure  oil  are  given 
together  with  the  best  means  of  I'ecognising  such  adulterations  as 
have  been  observed  to  occur.  As  the  tests  recommended  are  not 
new,  we  must  confine  ourselves  here  to  this  notice,  and  refer  the 
reader  to  the  original. 

Preparation  of  Iodide  of  Iron  Cod  Liver  Oil.  S.  D.  v.  Valken- 
burg.     {Pharm.  Journ.,  3rd  series,  xi.,  209.) 

P-    loclii l'2;j  parts. 

Ferri  pulverati 2-50     ,, 

01.  Jecor.  Aselli 98-50     „ 

The  iodine  is  thrown  into  a  vessel  filled  with  cod  liver  oil,  and 
agitated  with  it  for  some  days  until  it  is  dissolved  in  it,  and  the 
liquid  after  settling  has  a  specific  gravity  of  0'932-0'937  at  lo'5- 
21°  C. 

The  solution  is  poured  in  a  vessel  which  is  hermetically  shut,  and 
agitated  with  the  powdered  iron  for  about  four  hours,  or  until  it 
acquires  a  purple-violet  colour,  and  ceases  to  give  any  indication  of 
free  iodine  when  treated  with  solution  of  potassium  iodide  and 
starch. 

The  liquid  should  now  stand  quietly  for  twenty-four  hours  (the 
vessel  being  carefully  closed  and  nearly  full),  then  shaken  again  for 
an  hour  at  least,  or  until  it  again  jjroves  to  be  free  from  uncom- 
bined  iodine  on  testing  it  in  the  same  manner  as  before.  The  same 
process  is  repeated  after  another  twenty-four  hours,  and  again,  if 
necessary,  until  no  further  liberation  of  iodine  takes  place.  This 
point  being  attained,  the  oil  is  again  allowed  to  settle,  and  then 
decanted  into  bottles  of  yellow-coloured  glass,  which  must  be  filled 
to  the  top  and  tightly  corked. 

The  bottles  should  be  no  larger  than  to  contain  a  five  days' 
supply ;  and  no  appreciable  decomposition  need  be  apprehended 
during  that  space  of  time. 

The  mixture  should  be  of  a  purple- violet  colour,  and  have  a 
specific  gravity  of  0-937-0-940  at  8-13°  C. 

It  should  contain  1'23  per  cent,  of  iodine,  and  about  0'27  per 
cent,  of  iron,  both  in  a  chemically  combined  condition.  No  iodine 
reaction  must  be  observed  when  the  mixture  is  shaken  with  diluted 
starch,  not  even  if  a  solution  of  potassium  iodide  be  used  along 
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Tvitli  the  stai'cb.  The  addition  of  potassium  iodide,  -whicli  dissolves 
any  free  iodine  left  in  the  oil,  greatly  enhances  the  delicacy  of  the 
reaction. 

The  author  prepares  this  oil  in  large  quantities  (800  to  lOOO' 
litres)  at  a  time,  in  an  iron  vessel  provided  with  a  stirring  appa- 
ratus, and  capable  of  being  hermetically  closed. 

Analysis  of  Iodide  of  Iron  Cod  Liver  Oil.  Prof.  E.  A.  van  Der 
Burg.  (Fharm.  Journ.,  3rd  series,  xi.,  189.)  The  author  gives 
the  following  directions  for  assaying  the  preparation  treated  of  in 
the  preceding  article  : — 

The  quantity  of  iron  may  be  found  by  burning  at  least  20  grams 
in  a  small  porcelain  or  platinum  cup,  and  weighing  the  ferric  oxide 
that  is  in  that  way  produced.  This  weight,  multiplied  by  0"7,  gives 
the  quantity  of  iron  in  the  oil.  If  the  oil  is  properly  made  it  ought 
to  contain  0'27  per  cent,  of  iron.  Great  care  is  required  in  burning 
the  oil,  as  it  is  very  combustible,  and  the  experiment  consequently 
liable  to  fail. 

To  estimate  the  iodine  5  grams  of  the  oil  are  sufficient.  These 
should  be  saponified  with  an  alcoholic  solution  of  potash,  by  heating 
it  for  an  hour  or  two  in  a  porcelain  dish  on  a  Water-bath.  After 
this  the  soap  must  be  completely  charred  in  the  same  dish  at  a 
modertite  heat,  the  char  completely  exhausted  with  water,  the  clear 
and  colourless  liquid  acidulated  with  hydrochloric  acid,  and  the 
iodine  now  determined  by  palladium.  5  grams  of  the  oil  ought  to 
yield  '087  gram  of  palladium  iodide  ='025  gram  of  metallic  palla- 
dium. 

Preparation  of  Pure  Oleic  Acid  for  Use  in  Pharmacy.  E.  C. 
Saunders.  {New  Remedies,  1881,162.)  The  process  recommended 
by  the  author  differs  from  the  usual  one  in  the  use  of  previously 
saponified  oil,  of  a  much  smaller  proportion  of  lead  oxide,  and  a 
consequently  smaller  quantity  of  liquid  to  separate  the  margarate 
of  lead  ;  and  finally,  in  the  substitution  of  alcohol  for  ether. 

The  practical  formula  is  as  follows  : — Cut  up  5  pounds  of  white 
Castile  soap,  and  put  it  into  20  pounds  of  boiling  water  over  a  fire. 
Add  10  ounces  of  sulphui-ic  acid,  and  boil  with  constant  stirring  till 
two  clear  layers  are  formed.  Decant  the  upper  layer,  shake  with 
5  pounds  of  hot  water,  and  again  decant  the  oily  liquid.  In  it  dis- 
solve 4  ounces  of  lead  oxide  with  a  gentle  heat,  and  while  hot  pour 
into  it  5  pounds  of  alcohol  of  "820  sp.gr.,  previously  heated  to  150°  F. 
Lot  it  stand  twenty-four  hours,  and  filter,  pressing  the  residue 
strongly.  To  the  clear  solution  add  1  oz.  of  hydrochloric  acid,  and 
shake  thoroughly.     Then  mix  with  10  pounds  of  water,  decant  the 
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acid,  again,  wash  witli  10  pounds  of  water,  and  filter  the  oleic  acid. 
The  alcohol  used  is  entirely  separated  from  the  acid  by  the  water, 
and  can  be  recovered  by  distillation.  The  pi-oduct  will  be  about 
2|  pounds  of  pure  oleic  acid,  of  a  pale  yellow  colour,  and  almost 
inodorous,  there  being  but  a  faint  smell  of  olive  oil.  It  is  of  sp.  gr. 
•897,  and  answers  all  the  tests,  showing  freedom  from  the  solid  fatty 
acid.  Precipitated  oxide  of  mercury  is  freely  soluble  in  it  without 
any  decomposition.  Continued  exposure  to  the  air  lowers  the 
freezing  point,  but  the  author  does  not  find  it  to  acquire  the  brown 
colour  and  rancid  odour  observed  by  Professor  Miller. 

By  putting  half  a  pound  of  freshly  burned  wood  charcoal  into 
the  alcoholic  liquid  obtained,  and  allowing  it  to  macerate  twenty- 
four  hours  before  distilling,  the  alcohol  is  recovered  nearly  odour- 
less. With  care  the  loss  of  alcohol  is  very  slight.  Benzin  cannot 
be  substituted  for  alcohol,  as  lead  margarate  is  soluble  in  it  to  a 
considerable  degree. 

Mercurial  Ointment.  Prof.  J.  P.  Remington.  (Amei-.Joztrn. 
of  Pharm.,  1881,  192.)  The  author  recommends  the  following  as  a 
rapid  and  convenient  mode  of  preparing  this  ointment : — 


Mercury    . 
Lard .... 
Suet  .... 
Merciirial  Ointment  . 
Comp.  Tinct.  Benzoin 


50  parts. 
25      „ 
25       „ 
10       „ 
4       „ 


Mix  the  mercury  with  the  compound  tincture  of  benzoin  in  a 
mortar,  add  the  mercurial  ointment,  and  triturate  the  mixture  until 
the  globules  of  mercury  cease  to  be  visible  with  a  lens  of  10 
diameters  power ;  then  add  the  suet  and  lard,  previously  melted 
together  and  partially  cooled,  and  mix  all  together  until  smooth. 
It  is  unnecessary  to  use  old  and  rancid  mercurial  ointment,  but 
the  addition  of  some  properly  made  mercurial  ointment,  which  is 
entirely  free  from  rancidity,  facilitates  the  extinction  of  the  mercury 
with  the  aid  of  the  compound  tincture  of  benzoin.  The  latter 
has  a  better  effect  than  the  simple  tincture.  The  small  amount 
of  resinous  matter,  less  than  1  per  cent.,  introduced  into  the  oint- 
ment, can  have  no  injurious  effect. 

Oleate  of  Mercury.  N.  Rosenwasser.  (Druggist->'  Circular, 
January,  1881.)  The  oleates  of  mercury  prepared  in  the  usual 
way  are  decomposed  on  exposure  to  the  air,  whether  an  excess  of 
oleic  acid  be  used  or  not.  The  author,  therefore,  recommends  the 
following  changes  in  the  method  of  preparing  and  dispensing  these 
oleates : — 


244  YEAR-BOOK    OF    PHARMACY. 

1.  The  preparation  of  the  true  oleate  of  mercuric  oxide. 

This  is  done  by  combining  mercuric  oxide  with  its  equivalent  of 
oleic  acid.  The  proportions  are  Hg  0  =  216,  2  C^g  Hsri  Oo  ~  562,  or 
one  part  of  mercuric  oxide  to  2-|  oleic  acid  by  weight.  Oleate  of 
mercury  thus  prepared  boils  between  280  and  290°  F.,  depositing 
mercurous  oxide.  It  is  solid,  transparent  while  melted,  opaque  on 
cooling,  and  of  the  consistence  of  resin  cerate  in  winter. 

2.  As  the  addition  of  cosmoline,  vaseline,  and  allied  petroleum 
bodies,  prevents  the  oxidation  of  the  oleate,  the  author  proposes  to 
bring  the  mercuric  oleate  to  its  requisite  strength  of  20  per  cent., 
by  the  addition  of  these,  thus  keeping  a  constant,  unaltered  oleate  of 
20  per  cent.,  which  admits  of  still  farther  dilution  as  may  be 
desired.  As  a  matter  of  cost,  these  diluents  are  as  cheap  again  as 
the  excess  of  oleic  acid,  which  presents  no  advantage  as  a  preserva- 
tive or  as  a  solvent. 

3.  Stille,  Maisch,  and  other  authorities,  direct  the  use  of  yellow 
oxide  of  mercury  ;  but  as  the  price  of  this  is  nearly  six  times 
that  of  the  red  oxide,  the  author  tried  to  substitute  the  latter  for 
the  former,  and  found  that,  by  the  following  process,  the  oleate 
could  be  prepared  even  more  easily  from  the  red  than  the  yellow 
oxide  : — The  oleic  acid  is  heated  in  a  porcelain  dish  to  about  220° 
F.,  the  red  precipitate  then  being  added  in  small  quantities,  with 
constant  stirring.  The  heat  should  be  carefully  regulated  and  not 
permitted  to  rise  above  240°  F.  If  the  oxide  of  mercury  is  pure,  it 
will  entirely  dissolve  in  pure  oleic  acid  without  sediment ;  otherwise 
it  will  be  best  to  pour  the  solution  while  hot,  from  the  slight  impuri- 
ties usually  contained  in  red  precipitate.  As  the  acid  is  usually 
not  entirely  free  from  impurities,  a  slight  allowance  will  be  found 
necessary  in  practice  to  make  up  this  deficiency. 

The  Borocitrates  and  their  Preparation.  E.  Scheibe.  (Phar- 
onaceutiscJie  Zeitsclirift  fur  Bussland,  xix.,  514,  and  PJianu.  Jouni., 
ord  series,  xi.,  389.) 

Magnesium  Borocitrates. — Of  all  the  compounds  of  borocitric 
acid,  the  most  interesting  is  the  salt  of  magnesium,  since  it  was 
successfully  used  therapeutically  more  than  forty  years  ago  by 
Graeger,  Becker,  and  other  physicians  in  cases  of  kidney  disefise 
and  stone.  A  subsequent  treatise  upon  the  action  of  magnesium 
borocitrate  in  calculous  disorders  attributed  this  to  the  boric  acid, 
which  does  not  undergo  any  change  through  the  secretions  in  the 
human  body  and  is  therefore  able  to  exercise  a  decomposing  action 
upon  the  salts  of  uric  and  phosphoric  acids. 

After  the  administration  of  larcje   doses  of  the  mngncsium  salt, 
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tlie  author  found  the  urine  to  contain  boric  acid,  in  the  free  as 
well  as  in  the  combined  state. 

According  to  some  experiments  carried  out  bj  N.  Schwartz, 
raaguesium  borocitrate  appears  to  be  a  stronger  antiseptic  against 
bacteria  than  pui'e  boric  acid  ;  and  indeed  he  proved  the  acid  salts 
to  have  a  more  energetic  action  than  the  neutral  salt.  The  mono- 
and  diborociti-ates  of  magnesium  appear  to  decompose  in  the 
presence  of  bacteria  and  ferments ;  and  the  author  thinks  that  it 
may  be  assumed  that  in  this  case  the  energetic  action  depends 
upon  the  boric  acid  set  free  from  the  compound  in  the  nascent  state. 

The  acid  salts  have  also  the  advantage  that  in  comparison  with 
the  ti'iborocitrates  their  taste  is  more  agreeable  and  thej  are  more 
soluble  in  water.  For  these  reasons  the  author  considers  the  mono- 
and  diborocitrates  to  be  preferable  to  the  neutral  salts  for  thera- 
peutic use.  Moreover,  his  analysis  of  the  preparations  most  com- 
monly met  with  in  pharmacy  and  commerce  show  these  to  be  acid 
salts. 

Like  the  salts  of  the  fixed  alkalies  and  alkaline  earths,  there  exist 
three  chemically  constant  compounds  of  the  magnesium  boro- 
citrates.  By  the  solution  in  boiling  water  of  the  constituents 
according  to  the  following  proportions  by  weight,  these  salts  can  be 
easily  obtained.  As,  with  the  exception  of  the  potassium  compound, 
the  borocitrates  crystallize  badly,  or  mostly  not  at  all,  the  prepar- 
ations are  produced  in  scales,  or  more  suitably  in  the  powder  form. 

The  following  are  the  proportions  by  weight  given  by  the 
author  : — 

(a)  Magaesimu  Triborocitrate,  (Cg  H-  0-)  o  Mg.,  +  (B.5  H.,  Oq)  o. — 
Crystallized  boric  acid,  35  parts ;  carbonate  of  magnesia,  25  parts, 
or  calcined  magnesia,  12  parts ;  crystallized  citric  acid,  42  parts. 

(b)  Magnesium  Dlborocitrate,  (Cg  Kq  Oj)  .3  Mg.,  +  (B.,  Ho  OJo. — 
Crystallized  boric  acid,  24  parts ;  carbonate  of  magnesia,  IG  parts, 
or  calcined  magnesia,  8  parts  ;  crystallized  citric  acid,  42  parts. 

(c)  Magnesium  Monohorocitrate,  (Cy  H;  Oo)o  Mg  +  (B  H  O^y — 
Crystallized  boric  acid,  24  parts  ;  carbonate  of  magnesia,  16  parts,  or 
calcined  magnesia,  8  parts  ;  crystallized  citric  acid,  80  parts. 

Lithium  Borocitrates. — All  three  lithium  compounds  are  easily 
soluble  in  water,  and  what  was  stated  respecting  the  prepai^ation  oF 
the  magnesium  salts  applies  equally  to  them.  As  a  starting  point 
of  the  preparation,  carbonate  of  lithium  is  the  most  suitable. 

(rt)  LitJmim  Triborocitrate,  (C,.^  H.  Li.,  Or.  +  B..  H.,  Og) . — Crystal- 
lized citric  acid,  20  parts;  lithium  carbonate,  11  parts;  crystallized 
boric  acid,  18  parts. 
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(b)  Lithmm  Bihoro citrate,  (Cg  H^  Li.  (B  0).  O7)  +  2  H.  O.— Crys- 
tallized citric  acid,  20  parts  ;  lithium  cartonate,  7  parts  ;  crystallized 
boric  acid,  12  parts. 

(c)  Lithium Mono'borocitrate,(CQ  Hg  Li  (B  0)  O7)  +  Hg  0. — Crystal- 
lized citric  acid,  20  parts ;  lithium  carbonate,  4  parts ;  crystallized 
boric  acid,  6  parts. 

SoDimi  BoROCiTRATES. — The  normal  salt  of  sodium  and  both  acid 
salts  are  obtained  by  decomposition  of  crystallized  sodium  carbonate. 

(a)  Sodium  Trihorociirate,  (CgHj  Nag  Oy +  B3  H3  Og),  etc. — Crys- 
tallized citric  acid,  21  parts  ;  crystallized  sodium  carbonate,  42 
parts;  crystallized  boric  acid,  18  parts. 

(&)  Sodium  Bihorocitrate. — Citric  acid,  20  parts  ;  sodium  car- 
bonate, 28  parts  ;  boric  acid,  12  parts. 

(c)  Sodium  Monolorocitrate. — Citric  acid,  20  parts  ;  sodium  car- 
bonate, 14  parts  ;  boric  acid,  G  parts. 

A  sodium  compound  prepared  by  Schering,  of  Berlin,  occurs  as 
a  light  powder,  easily  soluble  in  water,  having  an  agreeable  acid 
taste,  and  in  its  composition  standing  nearest  to  the  monoborocitrate. 
An  analysis  gave  the  following  percentage  composition : — Citric 
acid,  80"15  ;  sodium,  8"77  ;  boric  acid,  11'08. 

Ammonium  Borocitrates. — The  ammonium  salts  are  most  suitably 
prepared  from  the  ammonium  carbonate.  The  compounds  must 
be  carefully  dried,  since  otherwise  decomposition  gradually  takes 
place,  ammonia  being  volatilized. 

(a)  Ammonium  Trihorocitrate,  (Cg  H5  (N  H4,)3  O7  +  Bg  IL,  Og,  e^c. 
— Citric  acid,  20  parts  ;  ammonium  cai'bonate,  15  parts  ;  boric  acid, 
18  parts. 

(6)  Ammonium  Bihorocitrate. — Citric  acid,  20  parts ;  ammonium 
cai'bonate,  10  parts ;  boric  acid,  12  parts, 

(c)  Ammonium,  Monoborocitrate. — Citric  acid,  20  parts ;  ammo- 
nium carbonate,  5  parts  ;  boric  acid,  6  parts. 

A  preparation  made  by  Schrenk,  in  Darmstadt,  has  almost  the 
same  composition  as  the  normal  ammonium  trihorocitrate.  It 
consists  of  citric  acid,  51'38  per  cent.  ;  ammonium  (NHj.),  14  per 
cent.  ;  boric  acid,  34"62  per  cent. 

Potassium  Borocitrates. 

(a)  Potassium  Triborocitrate,  (Cg  Hj  Kg  Oj  +  Bg  Hg  Og),  etc. — 
Citric  acid,  20  parts ;  potassium  bicarbonate,  30  parts,  or  mono- 
carbonate,  20  parts  ;  boric  acid,  19  parts. 

(h)  Potassium  Bilorocitrate. — Citric  acid,  20  parts;  potassium 
bicarbonate,  20  parts,  or  mono- carbonate,  14  parts  ;  boric  acid,  12 
parts. 
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(c)  Potassium,  Monohoro-citrate. — Citric  acid,  20  parts ;  potassium 
bicarbonate,  10  parts,  or  mono-carbonate,  7  parts ;  boric  acid,  G 
parts. 

Irox  Borocitrates. — Xumerous  experiments  and  analyses  show 
that  the  salts  of  the  heavy  metals  are  wanting*  in  the  power  to 
combine  chemically  citric  and  boric  acids  ;  permanent  compounds 
of  constant  composition  exist  only  in  double  compounds  with  the 
fixed  alkalies..  The  iron  preparation  was  made  by  dissolving  freshly 
precipitated  oxhydrate  of  iron  in  the  acid  borocitrates.  The  amount 
of  iron  oxide  taken  up  amounted  in  the  diborocitrate  of  sodium  and 
iron  oxide  to  almost  8  per  cent.,  and  in  the  monoborocitrate  to  over 
16  per  cent. 

Decomposition  of  Cinnamon  Water.  J.  B.  Enz.  (Archiv  der 
Pliarin.,  Oct.,  1880,  287.)  The  author  observed  the  separation  of 
crystals  of  cinnamic  acid  from  a  sample  of  cinnamon  water  distilled 
from  Chinese  cinnamon.  With  the  object  of  obtaining  more  of  the 
acid,  he  added  to  this  water  10  drops  of  oil  of  cinnamon  and  the 
same  quantity  of  glycerin.  But  instead  of  cinnamic  acid,  there 
appeared  upon  the  surface  of  the  water  colourless,  very  refractive 
drops  of  a  benzol-like  odour.  It  seems,  therefore,  that  under 
certain  conditions  the  cinnamic  acid  of  cinnamon  water  may  be 
decomposed  in  the  same  manner  as  by  distillation  with  excess  of 
lime  into  cinnamene  and  benzol.  Whether  this  decomposition  is 
due  to  the  pi'esence  of  protein  compounds  mechanically  carried  over 
in  distillation,  or  to  other  causes,  has  not  been  ascertained. 

The  Bottling  of  Aerated  Waters.  Dr.  W.  J.  Clark.  (GJiemist 
and  Druggist,  October,  1880,  430.)  This  subject  is  dealt  with  in  a 
long  article,  concluding  with  the  following  resume  : — 

With  regai'd  to  the  gas,  or  carbonic  acid,  it  must  be  free  from 
air,  and  all  the  loopholes  at  which  air  could  enter  must  be  jealously 
guarded.  The  result  of  air  in  the  cylinder  is  to  give  a  fictitious 
pressure  and  badly-charged  water.  This  affects  the  bottle  by  not 
giving  off  sufficient  carbonic  acid  gas  in  sniffing  to  blow  out  the 
air,  with  the  production  of  a  fictitious  pressure  in  the  bottle  and 
an  inferior  water. 

The  pressure  at  which  to  bottle  must  not  be  fixed  by  any  one,  for 
it  is  for  each  maker  to  see  with  the  appliances  and  skill  at  his 
disposal  what  is  the  lowest  cylinder  pressure  necessary  to  produce 
in  his  bottles  a  pressure  of  45  to  50  lbs.,  the  air  at  the  same  time 
not  exceeding  28  c.c,  or  about  1  oz.  This  is  said  because  one 
bottler  will  require  150  lbs.,  another  only  100  lbs.,  while  by  special 
appliances  one  can  produce  the  same  with  75  lbs. 
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It  is  necessary  to  limit  tlie  amount  of  air,  for  the  reasons  given 
before. 

From  the  consumer's  point  of  view,  it  is  not  sufficient  to  see  if 
the  corks  blow  out  well,  nor  whether  the  liquid  foams  over  the 
mouth.  These  may  be  the  result  of  air  present.  The  great  test 
must  eventually  be  the  palate,  for  consumers  cannot  analyse  the 
waters  they  drink ;  but  in  so  testing,  it  is  necessary  not  to  blame  a 
■water  for  being  badly  prepared  when  the  fault  may  lie  in  leakage 
through  the  cork  being  left  upwards,  or  perchance  in  the  temperature 
of  the  water  having  risen  owing  to  the  heat  of  the  room,  or  in  the 
presence  of  cork-dust  in  the  tumbler,  or  in  excessive  shaking,  all 
of  which  tend  to  render  the  water  flat  and  insipid.  The  appearance 
of  a  long-continued  froth  on  the  surface  is  also  no  criterion,  for  it 
may  be  caused  by  the  use  of  some  foam- producer,  and  these,  from 
the  author's  experience,  have  but  little,  if  any,  effect  in  retaining 
carbonic  acid. 
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NOTES    AND   FORMULA. 

Artificial  Carlsbad  Salt.  The  following  fornmla  is  proposed  by 
the  German  Apothecaries'  Society  for  iusertion  in  the  new  edition 
of  the  Pharmacopoeia  : — 

Chloride  of  Sodium,  pure,  powdered  .  115  parts. 

Sulphate  of  Potassium  ,,  .  125       ,, 

Dry  Sulphate  of  Sodium  „  .  200       „ 

Bicarbonate  of  Sodium  ,,  .  205       ,, 

Mix. 

A  white,  dry  powder.  A  solution  of  6  grams  of  the  above  mixture 
in  a  litre  of  distilled  water  yields  a  solution  corresponding  to  the 
natural  Carlsbad  water. 

Comparative  Value  of  Sulphate  of  Quinine  and  Sulphate  of 
Cinclioiiidine.  Dr.  Bourru.  (Neiv  Yorh  Med.  Joiirn.,  from  Ball. 
Gen.  de  Therap.)  The  author  has  made  careful  clinical  researches 
with  reference  to  the  extent  to  which  the  sulphate  of  cinchonidine 
may  be  substituted  for  the  much  more  expensive  sulphate  of  quinine 
in  the  treatment  of  malarial  affections.  He  calls  attention  to  the 
fact  that,  to  act  effectively,  it  should  be  given  from  five  to  seven 
hours  before  the  time  for  the  occurrence  of  the  paroxysm  ;  depar- 
ture from  this  rule  seems  to  interfere  with  the  action  of  cinchoiiine 
more  than  with  that  of  quinine,  perhaps  because  the  action  of  the 
former  is  less  intense  or  less  durable.  The  administration  of  cin- 
chonidine is  not  followed  by  vertigo,  tinnitus  aurium,  disturbances 
of  vision,  or  any  other  inconvenient  symptoms  induced  by  quinine. 
A  study  of  twenty-nine  cases  of  malarial  intermittent  fever  treated 
by  the  author  with  sulphate  of  cinchonidine,  the  dose  varying  from 
8  decigrams  (gr.  xij.)  to  1  gram,  gives  the  following  results : — Twenty- 
four  out  of  the  twenty-nine  cases  were  completely  cured.  Three 
cases  were  not  cured,  but  these  resisted  quinine  also.  Two  of  the 
cases  of  malarial  intermittent  fever  were  complicated  with  hepatic 
disturbances,  and  in  these  two  the  treatment  was  successful.     The 
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successful  cases  included  eight  wliicli  had  previously  been  treated 
•with  quinine  without  yielding. 

Deodorizing  Effect  of  Quinine  upon  Musk.  (From  RSjpertoire  de 
PJia)-m.)  A  mixture  of  musk  with  rather  more  than  three  times  its 
weight  of  sulphate  of  quinine  gradually  loses  its  odour.  In  pills 
made  of  such  a  mixture,  with  the  addition  of  liquorice  powder  and 
mucilage  of  acacia,  the  odour  of  the  musk  is  masked  to  such  an 
extent  that  it  is  possible  distinctly  to  discern  the  odour  of  the 
liquorice. 

Glycerole  of  Cinchona.  F.  Loos.  (Amer.  Journ.  of  Pharm., 
October,  1880.)  Glyceroles  of  calisaya  or  red  bark  are  recom- 
mended by  the  author  in  preference  to  the  liquid  extract  and 
tinctures,  as  they  are  not  liable  to  form  any  deposit  on  keeping, 
and  represent  more  fully  the  virtues  of  the  bark  employed. 

As  the  process  for  making  the  glycerole  of  either  GincJiona  suc- 
cirvbra  or  Gincltona  calisaya  is  exactly  the  same,  one  formula  will 
suffice  : — 

1^    Cinchona  Bark  iu  moderately  fine 

powder     .....  16  ounces. 

Glycerin 12      ,, 

Alcohol 3  fluid  ounces. 

Mix  the  liquids,  and  macerate  the  cinchona  for  five  days,  then 
pack  in  a  conical  glass  percolator  and  displace  with  a  menstruum 
composed  of  two  parts  of  alcohol  and  one  of  water.  Collect  first 
twelve  ounces  and  set  aside,  then  continue  the  percolation  to 
exhaustion.  Distil  off  the  alcohol,  or  evaporate,  until  reduced  to 
4|  ounces,  and  when  cold  mix  with  the  first  12  ounces  ;  allow  to 
stand  a  few  days  and  filter. 

Fich  fluid  ounce  represents  an  ounce  of  the  bark.  Dose,  one 
tea''  oonful. 

Aromatic  Glycerole  of  Gincliona. — If  it  be  desired  to  mask  the 
intensely  bitter  taste  of  the  above  preparation,  the  author  recom- 
mends an  aromatic  glycerole  of  cinchona,  made  by  mixing  equal 
volumes  of  glycerole  of  cinchona  and  aromatic  glycerole  of  liquorice. 
The  latter  is  made  as  follows  : — 

p,    Liquorice  Eoot,  in  fine  powder      .        .       2  ounces. 
Cinnamon,  in  fine  powder       ...  1  ounce. 

Cloves,  Anise,  and    Can-away,  iu    fine 

powder,  each 2  drachms. 

Glycerin 4  ounces. 

Dilute  Alcohol         .        .        .a  sufficient  quantity. 
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Mix  the  drugs,  and  having  moistened  them  with  glycerin  aud  a 
suflBcient  quantity  of  diluted  alcohol,  paclc  in  a  conical  percolator 
and  displace  with  dilute  alcohol ;  set  aside  the  first  three  ounces,  and 
continue  the  percolation  until  exhausted.  Evaporate  until  reduced 
to  one  fluid  ounce,  and  when  cold  mix  with  first  percolate,  and 
filter. 

Any  of  the  above-mentioned  glyceroles  can  be  reduced  to  any 
desired  strength  by  diluting  with  a  menstruum  composed  of  two 
parts  of  alcohol  aud  one  of  water.  Should  the  i-educed  preparation 
show  any  inclination  to  precipitate,  it  is  advisable  to  add  a  small 
portion  of  glycerin  to  the  menstruum  used  in  making  the  dilution. 

Dr.  de  Vrij's  Improved  Method  for  Preparing  Liquid  Extract 
of  Cinchona.  (Pharmaceui.  Zeifumj.,  1S80,  187.)  100  grams  of 
powdered  East  Indian  red  bark  of  good  quality,  are  mixed  with  38 
grams  of  dilute  hydrochloric  acid  of  normal  strength,  and  362  grams 
of  water,  and  macerated  for  twelve  hours,  at  the  expiration  of  whicli 
20  grams  of  glycerin  arc  added,  and  the  whole  mixture  is  transferred 
to  a  percolator.  When  the  clear  percolate  ceases  to  come  off,  water 
is  passed  through  the  percolator  until  the  percolate  is  no  longer 
rendered  cloudy  by  solution  of  soda,  which  is  usually  the  case  before 
800  grams  of  percolate  are  obtained.  The  latter  is  then  evaporated 
to  100  grams,  and  corresponds  in  strength  to  its  own  weight  of  bark. 

Digestive  Wine.  Prof.  Schmitt.  (L'  Union  Pharm.,  Nov.,  1880. 
From  Ghem.  and  Brugcj.')  The  author  offers  to  supply  a  formula 
for  a  digestive  wine,  equal,  if  not  superior,  to  the  most  approved 
products.  For  this  purpose  he  recommends  pharmacists  to  make 
their  own  pepsin.  He  advises  that  the  rennet  solution,  after  the 
preliminary  treatment  of  the  Codex,  should  be  treated  with  a  mixture 
of  sulphate  and  phosphate  of  soda  instead  of  hydrosulphuric  acid, 
as  those  salts,  in  excess  even,  are  rather  likely  to  be  of  advantage 
than  otherwise.  This  solution  should  be  evaporated,  at  a  very 
moderate  temperature,  to  the  consistence  of  a  firm  extract,  and 
incorporated  with  10  per  cent,  of  the  purest  glycerin.  The  pre- 
paration thus  obtained  is  called  by  the  author  Pepsin  extractive. 

Next  he  takes  malt  and  crushes  it  in  a  linseed  mill  or  in  a  marble 
mortar,  macerates  it  for  twenty-four  hours  with  ten  times  its  weight 
of  cold  water,  and  afterwards  presses  through  linen.  Strong- 
alcohol  is  to  be  added  to  the  liquid  until  45°  is  marked  on  the 
centesimal  alcoholometer.  The  liquid  becomes  turbid,  and  yields 
a  considerable  precipitate.  After  standing  for  twenty-four  hours 
the  liquid  is  filtered,  and  alcohol  is  added  until  06°  is  mai'ked. 
After  standing  another  twenty-four  hours  the  liquid  is  to  be  cai'e- 
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fully  decanted,  and  may  be  distilled  for  the  recovery  of  the  alcohol. 
The  deposited  precipitate  is  to  be  dried  at  a  very  moderate  tem- 
perature till  of  a  firm  consistence,  after  which  ten  per  cent,  of 
glycerin  are  to  be  incorporated  with  it.  The  resulting  pi-oduct  is 
called  Maltine  extractive. 

For  the  preparation  of  wine  of  pepsin  and  diastase,  take — 

Grams. 

Pepsine  Extractive        .....  5*50 

Maltine  Extractive         .....  5'50 

Commou  Salt         ......  5-00 

Good  Brandy 45-00 

Old  ChaMis  Wine 400-00 

Grenache  Wine 500-00 

Each  tablespoonful  of  this  wine  would  contain  about  twenty 
centigrams  of  digestive  ferments. 

Viimm  Picis  Liquidse.  (Zeitschr.  des  oesterr.  Apoth.  Ver.,  1880, 
553.)  Six  ounces  of  wood  tar  are  mixed  with  two  ounces  of  car- 
bonate of  magnesia,  and  digested  with  four  pints  of  sherry  wine  for 
an  hour ;  the  mixture  is  then  filtered,  and  the  filtrate  made  up  to 
four  pints  with  sherry.  The  tar,  previous  to  its  use,  should  be 
purified  by  shaking  it  several  times  with  water,  in  order  to  remove 
free  acids  and  substances  imparting  an  unpleasant  taste  to  the 
water.  In  the  above  formula  any  free  acid  will  be  neutralized  by 
the  magnesia.  But  as  the  latter  is  used  in  excess  and  is  not  wholly 
insoluble,  the  product  is  slightly  alkaline,  and  is  therefore  liable  to 
cause  precipitates  if  this  wine  be  mixed  with  solutions  of  salts  of 
alkaloids. 

Elixir  Chloroformi  Compositus.  Dr.  W.  F.  McNutt.  (Pharm. 
and  Ohem.,  1880,  468.)  This  preparation,  made  according  to  the 
following  formula,  is  recommended  by  the  author  as  a  substitute  for 
chlorodyne  : — 

9.     Morphiae  Hydroclilorat gr.  ss. 

Chloral.  Hydrat., 

Chloroform aa  5  ss. 

Tinct.  Cannab.  Ind., 
Tinct.  Capsici, 

Acid.  Hydrocyanic  del aa.  «i  xx. 

Spirit.  Mentli.  Pep.  ....  nx.  x. 

Syrup.  Sassafras,  co ad.  3J. 

Dose  :  one  drachm. 

The  author's  objections  to  chlorodyne  are,  that  it  is  not  a  perfect 
mixture,  as  it  separates  too  I'apidly ;  that  it  is  too  concentrated  to 
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be  safe  for  general  use ;  that  it  is  too  expensive  ;  and  finally,  that  it 
is  a  patent  medicine,  the  exact  formula  of  which  is  unknown.  The 
elixir  here  recommended  is  free  from  these  objections,  and  is  said 
to  be  equal  to  chlorodyne  as  a  medicinal  agent  in  all  respects. 

Elixir  of  Glycyrrhizin.  R.  F.  Fairthorne.  (Amer.  Journ.  of 
Fharm.,  1881,  244.)  This  will  be  found  unusually  effectual  in  dis- 
guising the  bitter  taste  of  quinine,  and  is  prepared  by  the  following 
formula.  A  tincture  of  liquorice  is  made  first,  from  which  the 
sweet  priuciple  is  obtained  thus  : — 

P>    Liquorice  Eoot,  in  moderately  fine  powder  5viil. 

Liquor  Ammonias fl  jij- 

Glycerin fl  Sj- 

Dilute  Alcohol  ....     sufficient  quantity. 

Mix  the  glycerin,  solution  of  ammonia,  and  half  a  pint  of  diluted 
alcohol.  With  two  fluid  ounces  of  this  mixture  moisten  the 
liquorice  root ;  pack  in  a  percolator,  and  pour  on  the  remainder. 
Displace  with  dilute  alcohol  until  eight  fluid  ounces  of  tincture  are 
obtained.  In  order  to  obtain  the  glycyrrhizin,  add  nitric  acid  to  it 
in  small  portions  at  a  time  as  long  as  any  precipitate  occurs  ;  set 
aside  in  a  cool  place  (an  ice  chest  for  instance)  for  five  or  six 
hours.  Pour  off  the  supernatant  clear  fluid,  which  may  be  thrown 
away,  and  place  the  remainder  on  a  paper  filter.  After  the  liquid 
portion  has  been  thoroughly  drained,  carefully  scrape  off  the  solid, 
which  is  impure  glycyrrhizin.  This  is  placed  in  a  mortar,  and 
dissolved  in  two  fluid  ounces  of  water  by  means  of  solution  of 
ammonia,  which  is  to  be  added  very  carefully,  so  as  not  to  have  any 
excess.  Filter  the  solution,  and  add  it  to  the  following  mixture ; 
namely, — 

Glycerin  2  3.  ounces. 

Syrup 3  ,, 

Curasao  Cordial        .        .        .        .        4  ,, 

Water,  sufficient  to  make  the  elixir 

measure 12  ,, 

and  filter. 

Animoniacal  Glycyrrhizin.  M.  Connerade.  (New  Remedies, 
1881,  81.)  This  substance  has  been  previously  mentioned  as  an 
excellent  vehicle  for  disguising  the  taste  of  quinine,  etc  (see  Year- 
Booh  of  Pharmacij,  1876,  93).  The  author  recommends  the  follow- 
ing directions  for  its  preparation  : — 

Macerate  ground  liquorice  root  with  one  and  a  half  parts  by  weight 
of  water,  strain,  wash  the  residue  with  a  very  small  quantity  of 
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water,  heafc  the  mixed  liquids  to  boiling  to  coagulate  albumen,  sti'ain 
again,  and  then  add  diluted  sulphuric  acid  (1  in  10)  as  long  as  a 
precipitate  is  produced.  Let  this  settle,  decant  the  liquid,  and  dis- 
solve the  precipitate  in  solution  of  ammonia,  diluted  with  nine  parts 
of  water.  Filter  the  latter,  and  evaporate  it  to  dryness.  The  com- 
pound then  remains  as  a  brown,  friable  varnish,  unaltered  by  air, 
of  a  pure,  sweet  taste,  easily  soluble  in  cold  water,  and  imparting  to 
the  latter,  even  when  diluted  to  1  in  1,000  parts,  an  amber  colour. 
The  yield  is  about  10  per  cent,  of  the  weight  of  the  root. 

Disguising  the  Taste  of  Castor  Oil.  (Chem.  and  Dmgg.,  Dec, 
1880,  517.)  The  Boston  Medical  and  Surgical  Journal  says  that 
castor  oil  may  be  made  so  palatable  that  a  patient  will  not  recognise 
it,  if  it  is  made  into  an  emulsion  containing  castor  oil,  53.;  tinct.  car- 
damom, comp.,  3iv.;  ol  gaultheriiB,  gtt.  iv.;  pulv.  acacise  et  pulv. 
sacchari  alb.,  iia  3ij-;  aq-  cinnamomi,  q.s.  ^iv.  Misce  secundum 
artem. 

A  Mode  of  Disguising  the  Taste  of  Cod  Liver  Oil.  Dr.  Peuteves. 
(New  Remedies,  Dec,  1880.  From  Ln  France  Medicale.)  In  order 
to  render  cod  liver  oil  tasteless,  the  author  recommends  to  mix  a 
tablespoonful  of  it  intimately  with  the  yolk  of  an  egg,  add  a  few 
drops  of  essence  of  peppermint,  and  half  a  tumbler  of  sugared  water, 
so  as  to  obtain  lait  du  poule.  By  this  means  the  taste  and  charac- 
teristic odour  of  the  oil  are  entirely  covered,  and  the  patients  take 
it  without  the  slightest  repugnance.  Besides,  the  perfectly  emul- 
sified condition  of  the  oil  renders  it  much  more  easy  of  absoi'ption. 

Oil  of  Fennel  as  a  Means  of  Masking  the  Odour  of  Iodoform. 
M.  Biermann.  (Zeifschr.  des  oesterr.  Apotli.  Ver.,  1880,  399.) 
Oil  of  fennel  is  recommended  by  the  author  as  an  efficient  means 
of  masking  the  odour  of  iodoform,  and  also  that  of  musk.  Five  to 
eight  drops  of  the  oil  are  to  be  added  for  each  gram  of  iodoform. 

Petersen  (Pliarmaceut.  Zeitimg,  April  27,  1881,254)  recommends 
oil  of  peppermint  for  the  same  purpose. 

Cod  Liver  Oil  with  Iodoform.  (Fharm.  Zeitschr.  fur  Eussland, 
1880,  562.)     Fonssagrives  recommends  the  following  formula  :  — 

Cod  Liver  Oil 100  grams. 

Iodoform 0-25     ,, 

Oil  of  Anise 10      drops. 

The  oil  of  anise  somewhat  masks  the  odour  and  taste  of  the  cod 
liver  oil. 

Dose  :  a  tablespoonful  two  or  three  times  daily. 


NOTES   AND    FORMULiE. 


257 


Fumigating    Powder    for    Asthaia    (Anti-Astlimatic   Powder). 

(Med.  and  Surg,  liejjort.) 

Jb     Potassii  Nitratis, 

Pul.  Anisi fia  gss. 

Pulv.  Stramon.  fol 3J. 

Mix. 

A  tbimblefal  of  the  powder,  placed  on  a  plate,  is  pinched  into  a 
conical  shape  and  lighted  on  the  top.  It  is  then  held  near  the 
patient,  -who  inhales  the  fumes. 

Ergot  as  a  Remedy  for  Asthma.  Dr.  H.  M.  C.  Clanahan. 
(Medical  News.)  The  author  has  administered  this  drug  in  asthma, 
and  reports  several  cases  cared  by  half-drachm  doses  given  three 
times  daily  for  some  weeks.  No  disturbance  of  digestion  is  re- 
ported. 

Quillaia  Tooth  Wash.  A.E.  Bennett.  (Amer.  Journ.  ofPharm., 
Oct.,  1880.)  An  excellent  tooth  wash,  containing  glycerin,  is  made 
as  follows  : — 

Jb     Soap  Bark,  ground 4  ounces. 

Glycerin  .        .        .        .        .         .         .     3      ,, 

Diluted  Alcohol        .        .        .  sufficient  for  2  pints. 

Oil  of  Gaultheria, 

Oil  of  Peppermint    .         .         .         .         aa  20  drops. 

Macerate  the  soap  bark  in  the  mixture  of  glycerin  and  diluted 
alcohol  for  three  or  four  days,  and  filter  through  a  little  magnesia 
previously  triturated  with  the  volatile  oils. 

Thus  made,  a  better  preparation  is  obtained  than  by  macerating 
the  bark  in  the  dilate  alcohol,  and  adding  the  glycerin  afterwards. 

Mialhe's  Tooth  Powder  and  Dentifrice.  (New  Remedies,  Jan., 
1881.)     The  formula3  for  these  are  the  following: — ■ 

Sugar  of  milk,  1,000  parts;  lake,  10  parts ;  pure  tannin,  15  parts; 
oil  of  mint,  oil  of  anise-seed,  and  oil  of  orange-flowers,  so  much  as 
to  impart  an  agreeable  flavour  to  the  composition. 

Mialhe's  directions  for  the  preparation  of  this  tooth  powder  are 
to  rub  well  the  lake  with  the  tannin,  and  gradually  to  add  the  sugar 
of  milk,  previously  powdered  and  sifted ;  and  lastly,  the  essential 
oils  are  to  be  carefully  mixed  with  the  powdered  substances.  Ex- 
perience has  convinced  him  of  the  eflB.cacy  of  this  tooth  powder,  the 
habitual  employment  of  which  will  suffice  to  preserve  the  gums  and 
teeth  in  a  healthy  state.  This  formula  of  Mialhe  has  been  recom- 
mended, especially  when  the  teeth  have  been  blackened  by  chaly- 
heates.     It  would,  however,  be  usefal  in  other  cases. 

s 
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For  those  wlio  are  troubled  with  excessive  relaxation  and 
spongineps  of  the  gums,  he  recommends  the  following  astringent 
preparation  : — 

Mialhe's  Dentifrice. — Alcohol,  1,000  parts ;  kino,  100  parts ; 
rhatany  root,  100  parts  ;  tincture  of  tolu,  2  parts ;  tincture  of  ben- 
zoin, 2  parts ;  oil  of  cannella,  2  parts  ;  oil  of  peppermint,  2  parts  ; 
oil  of  anise- seed,  1  part. 

The  kino  and  the  rhatany  are  to  be  macerated  in  the  alcohol  for 
seven  or  eight  days,  and,  after  filtration,  the  other  articles  are  to  be 
added. 

A  teaspoonful  of  this  preparation,  mixed  in  half  a  goblet  of 
water,  should  be  used  to  rinse  the  mouth  after  the  use  of  the  tooth- 
powder. 

Spiritus  Colonieusis  (Eau-de-Cologne).  The  two  formulae  here 
given  are  selected  by  the  German  Apothecaries'  Society  : — 


1. 

bc/m 

eidei 

s  F 

jrmula. 

Oil  of  Bergamot 

90-0  grams. 

,,     Lemon  . 

300      „ 

,,     Lavender 

15-0      „ 

„     Clove     . 

40  gutt. 

,,    Eosemary 

48    „ 

„     Thyme 

24    „ 

,,     Cinuamon 

40    „ 

Musk       . 
Alcohol    . 

0-06  gram 
3780-0  grams. 

Kose  Water      . 

180-0      „ 

Orange-flower  Wate 

r 

180-0      „ 

The  oils  are  dissolved  in  the  alcohol,  the  musk  added,  and  the 
mixture  allowed  to  macerate  for  eight  days.  Then  the  rose  and 
orange-flower  water  are  added,  and  after  the  lapse  of  another  eight 
days  the  mixture  is  distilled  from  the  water-bath  until  4,000  grams 
of  product  are  obtained. 


2_ 

ir 

iJrii 

'5  Formula. 

Oil  of  Neroli 

4  parts 

,,     Lavender . 

-i     „ 

,,     Rosemary 

8     „ 

,,     Lemon 

8     „ 

.,     Bergamot. 

15     „ 

Alcohol 

1000    „ 

Macerate  a  few  days,  and  filter. 

Lip   Salve.     {Canadian  Pharm.   Journ.     From  Pliarrn.   Zcitschr. 
filr  Eusslarcd,  No.  23.)     The  following  formula  is  recommended  by 
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Mr.  Bienert,  of  Orecbow,  Russia.  He  states  that  the  use  of  yellow 
instead  of  white  wax  prevents  rancidity  for  nearly  a  year,  and  that 
the  addition,  of  salicylic  acid  insures  its  keeping  in  quantities  for 
a  much  longer  period  : — 


Spermaceti 
Yellow  Wax 

Oil  of  Almond  (or  Olive) 
Alkanet    . 
Oil  of  Bergamot 
,,     Lemou   . 
Pomade  Jasmine 
Salicylic  Acid  . 


18  parts. 
100 
150 

12 


Instead  of  alkanet  root,  f  to  1  part  of  alkanin  may  be  used. 
Cachous.     {Canadian  Fltann.  Journ.,  June,  1881.) 


Take  Extract  of  Liquorice  Eoot 
Dissolve  in  Warm  Water  . 
Add  Powdered  Catechu     . 
Gnm  Aiabic      .... 


100  parts. 

100  „ 
30  „ 
15      „ 


Evaporate  in  a  warm,  bath  to  an  extract,  adding — 


Cascarilla  Bark 
Vegetable  Charcoal 
OiTis'Eoot 
Mastic 


And  when  nearly  cold,  add — 


Peppermint  Oil. 
Tincture  of  Ambergris 
Tincture  of  Musk     . 


2  parts. 
'2 


2  parts. 
10  drops. 
10      „ 


Cut  the  mass  into  pieces  of  a  suitable  size  and  shape.  These 
will,  of  course,  be  black  or  dark  coloured.  It  has  recently  been 
noticed  that  thymol  has  a  powerful  deodorizing  effect  on  tobacco 
smoke. 

Cochineal  Colouring.  E.  Rother.  (Pliarm.  and  Chem.,  June, 
1880.)     Take  of— 


Cochineal  (whole)   ... 

Alum,  in  fine  powder 

Citric  Acid       .... 

Hydrochloric  Acid   . 

Ammonia  Water,  IG  to  18  per  cent 

Alcohol    ......     4 

Sodium  Carbonate  . 

Sodium  Chloride 

Water      .... 


8    troy  ounces 
2 

1      ',', 
1    fluid 
2i     „ 


:l 


of  each  a 
sufficiency. 
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Mix  the  hydrochloric  acid  and  two  troy  ounces  of  sodium  chloride 
with  forty-four  fluid  ounces  of  water,  and  pour  the  solution  upon 
the  cochineal  contained  in  a  suitable  vessel.  After  macerating 
for  two  days,  with  occasional  stirring,  decant  the  liquid  and 
set  it  aside.  On  the  residue  pour  thirty-two  fluid  ounces  of  water, 
and  after  a  two  days'  maceration,  as  before,  again  decant  the  liquid 
and  unite  it  with  the  previous  liquor.  The  residue  is  now  again 
mixed  with  thirty-two  fluid  ounces  of  water  containing  eight  troy 
ounces  of  sodium  chloride  in  solution,  and  after  having  macerated 
for  two  days,  the  mixture  is  poured  into  a  strainer  and  subjected  to 
strong  pi-essure.  The  colate  is  now  incorporated  with  the  mixture 
of  the  first  two  macerates,  and  the  resulting  liquid,  after  a  suSicient 
rest,  decanted  from  the  sediment.  Dissolve  the  alum  in  the  clear 
liquid,  and  add  the  ammonia  water ;  pour  the  mixture  upon  a 
plain  filter,  and  then  wash  the  collected  precipitate  with  water  until 
practically  freed  from  saline  solution.  Dissolve  the  citric  acid  in 
four  fluid  ounces  of  water,  and  add  sodium  carbonate  in  large 
crystals  until  the  efi"ervescence  ceases.  In  this  solution  now  dissolve 
the  washed  aluminium  carminate  with  a  gentle  heat,  add  water  to 
the  measure  of  twenty-eight  fluid  ounces,  then  the  alcohol,  and  mix. 

The  product  of  the  new  formula  admits  of  greater  concentration 
than  any  made  by  other  processes.  The  proportion  above  adopted 
is  one  troy  ounce  of  cochineal  in  four  fluid  ounces.  A  solution  double 
this  strength  is  first  obtained  after  solution  of  the  precipitate.  The 
dry  compound  may  also  be  prepared  by  precipitating  the  concentrated 
solution  with  alcohol  or  spreading  it  on  glass  plates,  thereby  obtain- 
ing it  either  as  a  pinkish  powder  or  in  dark  red  scales. 

Improvement  in  the  Preparation  of  Carmine.  M.  Hess. 
{Zeitsclir.  des  oesterr.  Ai^oth.  Ver.,  1881,  46.)  The  improvement 
sucrgested  consists  in  the  removal  of  the  fat  from  the  cochineal  by 
means  of  alcohol  as  a  preparatory  step,  before  extracting  the  car- 
mine. The  product  in  this  case  is  said  to  possess  a  much  purer 
and  finer  colour  than  carmine  extracted  from  cochineal  without  the 
previous  removal  of  fat.  The  author  found  17  per  cent,  of  hard 
fatty  matter  in  Guatemala,  7  per  cent,  in  Java,  and  58  per  cent,  in 
Canarian  cochineal. 

Colouring  for  Tooth  Powder.  R.  F.  Fairthorne.  (Chcm.  and 
Briujcj.,  April,  1881,  from  Amer.  Journ.  of  Pharin.)  The  author 
recommends  to  dissolve  1  oz.  best  carmine  in  6  ozs.  liq.  ammon. 
fort.,  and  add  the  solution  to  sufficient  precipitated  chalk  to  absorb 
it,  triturating  with  more  chalk  until  a  powder  is  obtained.  This  is 
allowed  to  dry  and  free  itself  from  ammonia.     It  is  then  sufficient 
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to  colour  13  lbs.  of  tooth  powder.  By  this  method  1  oz.  of  carmine 
is  said  to  go  as  far  as  1|  ozs.  used  as  a  powder. 

Glycerin  as  a  Remedy  for  Acidity.  Drs.  Ringer  and  Murrell. 
(Lancd,  July  o,  1880,  G.)  The  authors  relate  a  case  of  long 
standing  acidity  which  was  completely  cured  by  the  administration 
of  glycerin.  They  quote  a  statement  of  J.  Mekulics  {Archiv  fur 
Hin.  Chir.,  x.^ii.  [2],  1878),  that  glycerin,  although  it  destroys 
bactei-ia  and  prevents  the  formation  of  septic  poison,  dissolves  and 
preserves  the  septic  poison  itself,  and  point  out  that  glycerin  does 
not  hinder  the  digestive  action  of  pepsin  and  hydrochloiic  acid ;  so 
that  while  it  prevents  the  formation  of  wind  and  acidity,  probably 
by  checking  fermentation,  it  in  no  way  retards  digestion.  The  use 
of  1  to  2  drachms  of  glycerin,  either  before,  with,  or  immediately 
after  food,  is  recommended,  or  it  may  replace  sugar  in  tea  or  coffee. 
In  some  instances  a  cure  does  not  occur  till  the  lapse  of  ten  or 
sixteen  days.  Mekuhcos  found  that  glycerin  in  the  proportion 
of  2  per  cent,  prevented  decomposition  in  nitrogenous  fluids,  such 
as  diluted,  blood,  for  twenty-four  hours,  at  ordinary  temperatures ; 
that  10  per  cent,  would  prevent  it  for  five  days ;  and  that  20  per 
cent,  prevented  it  altogether,  even  at  a  higher  temperatui"e. 

Glycerin  Cement.  (From  New  Bemedies.)  According  to  T. 
Morawski  (see  Year-Booh  of  Pharmacy,  1880,  p.  348),  the  hardest 
cement  of  this  kind  is  produced  by  tritui-ating  oO  grams  of  litharge 
with  J  c.c.  of  glycerin.  If  more  glycerin  is  used,  the  mass  hardens 
much  more  slowly  and  imperfectly. 

The  small  proportion  of  glycerin,  however,  makes  it  impracticable 
to  prepare  large  quantities  of  the  cement  at  a  time.  For  this  pur- 
pose it  will  be  necessary  to  take  more  glycerin,  in  order  to  facilitate 
the  trituration.  But  as  it  was  also  proved  that  the  addition  of  a 
small  quantity  of  water  produced  an  equally  durable  cement,  pro- 
vided the  proper  proportions  are  observed,  he  found,  after  many 
trials,  that  the  most  favourable  results  are  obtained  by  adding 
2  volumes  of  water  to  5  volumes  of  glycerin  (sp.  gr.  1"240)  ;  G  c.c. 
of  this  liquid,  are  incorporated  with  50  grams  of  litharge.  This 
mass  requires  a  shorter  time  than  any  other  proportions  to  produce 
a  hard  cement ;  ten  minutes  only  being  required  to  harden  moder- 
ately, while  after  two  hours  it  becomes  even  harder  than  any 
mixture  containing  litharge  with  glycerin  alone.  But  after  a  few 
days  the  latter  compound  (prepared  without  water)  overtakes  the 
former  in  hardness,  and  remains  so.  If  it  is  desired  to  produce  a 
cement  which  rapidly  hardens,  and  still  has  considerable  firmness, 
it  is  advisable  to  use  water  with  the  glycerin. 
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This  form  of  cement  appears  to  be  applicable  for  many  purposes 
in  the  laboratory  as  well  as  in  drug  hoiises.  It  may  be  used  as 
luting  for  joints,  or  as  cement  for  stoppers,  and  also  for  mending 
stone,  wedgewood,  and  porcelain  ware.  Of  course,  it  should  not  be 
forgotten  that  it  contains  lead. 

Tinctura  Eusci  (Tinctura  Olei  Betulse  Empyreuinatici).  G.  and 
R.  risk.  (Phann.  Journ.,  3rd  series,  xi.  712.)  This  tincture  is 
recommended  for  ringworm  by  Professor  Kaposi,  in  Hebra's  work 
on  skin  diseases.     It  is  made  as  follows  :  — 

^     Olei  Eusci  (01.  BetuL-c  emi).).         .  40  grams. 

Alcoholis, 

.Eth.  Sulpb aa    4     „ 

Olei  Lavand., 
,,    Eutffi, 
,,    Eosmariui        .         .         .         .     aa      20  gtts. 

M.  Sign.     To  be  applied  with  a  brush. 

Oil  of  Eucalyptus  as  an  Antiseptic.  (Pharm.  Journ.,  3rd  series, 
xi.,  250.)  The  oil  of  eucalyptus  has  lately  been  attracting  some 
attention  as  an  antisejjtic  dressing  for  wounds,  and  is  claimed  to 
possess  not  only  the  advantage  over  carbolic  acid  of  being  non- 
poisonous,  but  also  of  preventing  the  development  of  bacteria  when 
it  is  present  in  the  proportion  of  1  in  'b'o'd  of  the  dressing,  whilst 
carbolic  acid  does  not  do  so  until  the  amount  reaches  1  in  200.  The 
eucalyptus  oil  is  soluble  in  oil  and  pure  paraffin,  as  well  as  in 
alcohol.  For  spray  and  irrigation,  Professor  Schulz  recommends  a 
mixture  of  the  alcoholic  solution  with  water.  Dr.  Siegen,  according 
to  a  quotation  in  the  Lancet,  September  1880,  p.  387,  finds  that  a 
5  per  cent,  solution  of  eucalyptus  may  be  employed  without  any 
drawback.  For  gauze  bandages  he  dissolves  3  parts  of  the  oil  in 
15  of  alcohol,  and  dilutes  with  150  parts  of  water. 

Disinfecting  Power  of  the  CMorophenols.  C.  0.  Cech.  {Journ. 
fiir  pract.  Ghem.  [2],  xxii.,  345-347,  and  Journ.  Chem.  Soc,  1881, 
126.)  It  has  often  been  noticed  that  the  addition  of  bleaching 
powder  to  carbolic  acid  in  dressing  wounds  causes  healing  to  take 
place  more  rapidly  than  when  the  acid  is  used  alone.  It  has  been 
shown  by  Diamin  that  phenol  and  bleaching  powder  react  on  one 
another,  forming  mono-,  di-,  and  tri-chloropheuol,  which  may  be 
isolated  and  separated  by  treatment  with  a  strong  acid,  and  distil- 
lation with  aqueous  vapour.  The  author,  considering  that  these 
chlorophenols  are  probably  formed  when  carbolic  acid  and  bleach- 
ing powder  are  used  together  in  dressing  a  wound,  and  exert  a 
healing  power  greater  than  that  of  carbolic  acid  alone,  attempted  to 
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prepare  chloroplienols  in  quantity  by  the  above  process ;  it  proved 
dangerous  on  the  large  scale,  and  direct  treatment  of  phenol  by 
chlorine  gas  was  resorted  to.  A  red  crystalline  mass  was  obtained, 
from  which  white  crystals  are  obtainable  by  pressure  between 
filter-paper ;  after  purifying  these  crystals  by  precipitation  from 
their  alcoholic  solution  by  water,  they  were  dissolved  in  alcohol,  and 
the  bandages  were  impregnated  with  this  solution.  These  crystals 
consist  of  a  mixture  of  three  chlorophenols,  in  which  tri-chloro- 
phenol  predominates,  and  is  probably  the  most  useful.  The  chloro- 
jahenols  present  the  advantage  over  phenols  of  being  less  corrosive 
and  poisonous,  and  tri-chlorophenol  probably  has  most  advantage  in 
these  respects ;  its  value  as  a  disinfectant  remains  to  be  decided  by 
the  use  of  the  chlorophenol  bandages. 

Chloralum.  R.  F.  Fairthorne.  (Amer.Joum.  of  Pltarm.,  1881, 
244'.)  This  appears  to  be  simply  a  solution  of  chloride  of  alumin- 
ium, of  1"244  sp.  gr.  Such  a  solution  may  be  made  by  mix- 
ing alumina  with  about  twice  its  bulk  of  water,  and  dissolving  this 
base  in  strong  muriatic  acid,  by  the  aid  of  heat,  in  a  capsule,  and 
continuing  the  evaporation  until  any  excess  of  uncombined  hydro- 
chloric acid  is  driven  off;  when  cool,  dilute  the  solution  with 
sufficient  water  to  reduce  the  specific  gravity  to  1"244  at  60^  F. 
Should  any  deposit  occur  before  adding  the  water,  the  solution 
should  be  first  filtered  through  cotton. 

The  Medicinal  Use  of  Salicylates  and  Salicui.  Prof.  F.  James. 
(Brit.  Med.  Journ.,  March  19th,  1881.)  In  acute  rheumatism, 
salicin  seems  likely  to  maintain  its  pre-eminence,  because  in  this 
disease  it  is  necessary  to  bring  the  patient  rapidly  under  the  in- 
fluence of  the  remedy.  This  can  only  be  accomplished  by  full  doses 
at  frequent  intervals  ;  and  salicin  seems  to  be  more  readily  tolerated 
than  salicylic  acid  or  the  salicylates.  Very  disagreeable,  and  some- 
times even  alarming,  symptoms  arise  with  these  salts,  as  testified  by 
Dr.  Charteris  and  many  others.  Where,  however,  it  is  not  neces- 
sary to  saturate  the  system  quickly  with  the  drug,  no  such  disagree- 
able effects  will  occur,  and  the  salicylates  of  sodium  and  other  bases 
deserve  a  more  extensive  trial.  All  produce  similar  effects,  so  far 
as  the  acid  is  concerned,  each  giving  rise  to  variations  due  to  its 
respective  base. 

The  salicylates  reviewed  by  the  author  from  a  therapeutic  point 
of  view  are  those  of  ammonium,  potassium,  sodium,  lithium,  cal- 
cium, quinine,  and  cinchonidine. 

Dr.  Charteris  remarks  that  recent  reports  of  delirium  following 
the  use  of  sodium  salicylate  have  thrown  some  discredit  upon  the 
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use  of  the  remedy.  He  traces  this  effect  rather  to  the  way  in 
■which  it  is  produced  than  to  anything  in  it  per  se.  He  claims 
that  saliciu  has  no  tendency  of  the  kind  attributed  to  salicylate  of 
sodium,  and  comes  to  the  following  conclusion  respecting  it : — 

1.  In  uncomplicated  rheumatism,  salicin,  in  doses  of  twenty-five 
grains  every  three  hours,  dissolved  in  warm  water  or  milk,  will 
lower  the  temperature  in  two  days. 

2.  When  this  has  been  accomplished,  the  frequency  of  the  repeti- 
tion of  the  dose  should  be  diminished  to  every  six  hours  ;  then, 
after  two  days,  it  should  be  stopped  altogether,  as  its  further 
,  :.titinuance  is  useless  and  depressing. 

3.  If  the  temperature  be  not  lowered  in  the  time  mentioned,  the 
heart  is  very  likely  affected,  and  if  such  be  the  case  the  remedy  is  of 
no  avail  against  the  fever. 

4.  Before  the  employment  of  salicin,  the  urine  should  be  tested 
for  albumen  ;  if  this  be  present,  the  remedy  should  not  be  used. 

5.  He  claims  that  delirium  has  never  followed  the  use  of  salicin, 
the  carbolic  acid  in  the  salicylic  acid  being  probably  the  source  of 
the  delirium. 

Salicylated  Starch.  Dr.  Kersch.  (Wlen.  Med.  BIdtt.,lS81,  1.) 
This  preparation  is  made  by  incorporating  pure  starch,  in  small 
quantities  at  a  time  and  with  continual  stirring,  with  a  3  per  cent, 
solution  of  salicylic  acid  in  alcohol.  The  latter  must  be  used  in 
such  quantity  that  the  starch,  after  settling,  remains  covered  by  a 
layer  of  the  solution.  After  decanting  the  supernatant  liquid,  the 
deposited  starch  is  pressed  in  a  calico  bag  and  dried  at  80°  C. 

This  preparation  is  recommended  as  an  application  in  eczema. 
The  affected  parts  are  first  deprived  of  scales,  scurf,  etc.,  with  a 
2  per  cent,  solution  of  carbolic  acid  and  soft  soap ;  then  dried  with 
absorbent  antiseptic  cotton,  afterwards  moistened  with  a  2  per  cent, 
solution  of  salicylic  acid  in  alcohol,  and  finally  densely  covered  with 
the  salicylated  starch. 

Mistura  QuinlEe  Salicylatis.  (From  the  Lancet.)  A  convenient 
method  for  the  extempore  preparation  and  administration  of  salicy- 
late of  quinine  is  the  following  : — 


$e  Acidi  Salicylic! 


Quiniaj  Bisulphatis    . 

Syrupi 

Liquoris  Ammonias  fort. 

Aquag 


3] 
gr.  X 

fl-5J 


The  bisulphate  of  quinine  and  the  salicylic  acid  are  shaken  with 
8  fl.  ounces  of  water  and  allowed  to  stand  for  a  short  time,  then  the 
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ammonia  is  added  under  renewed  agitation,  finally  the  syrup  and 
the  rest  of  the  water.  Occasionally  it  is  necessary  to  add  a  little 
more  ammonia  to  produce  a  clear  mixture. 

Salicylates  of  Calcium  and  Bismuth  in  the  Treatment  of 
Cholera  Infantum.  {Chemist  an.d  TJrmjglst,  October,  1880.)  These 
remedies  were  first  suggested  by  Mr.  Walter  Kilner,  M.B.,  in  the 
St.  Thomas'  Hospital  Reports.  His  theory  is  that  the  diarrhoea  is  an 
effort  of  nature  to  reduce  the  temperature  of  the  body  when  this 
cannob  be  effected  by  the  sweat  glands.  A  paper  is  published  in  the 
Proceedings  of  the  Medical  Society  of  the  County  of  Kings,  New 
York,  by  Alexander  Hutchings,  ]\I.D.,  who  reports  the  employment 
of  calcium  salicylate  in  27  cases,  in  all  of  which  he  was  successful 
in  controlling  the  disease.  The  patients  ranged  in  age  from  two 
mouths  to  two  and  a  half  years.  In  no  case  was  any  modification 
of  the  previous  diet  called  for,  save  in  the  matter  of  quantity.  In 
all  cases  the  dose  was  3  to  5  grains  every  two  to  four  hours.  The 
total  quantity  consumed  by  each  patient  varied  between  six  and 
eighteen  powders.  In  a  few  cases  minute  doses  of  aconite  and  vera- 
trum  were  given  during  the  stay  of  the  high  temperature  ;  and  in 
other  few,  small  doses  of  quinine  were  followed  up  after  the  subsi- 
dence of  the  disease.  The  calcium  salicylate  used  was  extempor- 
aneously prepared,  and  was  thus  pi-escribed  : — 

Acid  Salicylic gr.  xxij. 

Cretffi  Prseparat gr.   Tiij. 

Misce  bene. 

Divide  in  chart.  No.  vi.  (gr.  v.),  vel  No.  x.  (gr.  iii.j. 
Sig.  one  every  two  to  four  hours.  The  powders  are 
mixed  in  water,  and  taken  after  the  effervescence 
has  subsided. 

Salicylic  Acid  as  a  Remedy  for  Perspiring  and  Sore  Feet. 
(From  Chemist  and  Druggist,  Dec,  1880.)  The  following  combin- 
ation has  been  found  to  answer  well  in  the  German  army  : — 

Salicylic  Acid 3  parts. 

Starch 10     „ 

Powdered  French  Chalk    .        .        .        .     87     „ 

To  be  applied  dry,  daily,  on  the  march,  and  every  two  or  three  days 
in  garrison. 

Salicylic  Acid  for  Bee  Stings.  (From  Oil  and  Drug  News.)  An 
Austrian  paper  recommends  the  following  treatment : — First 
remove  the  sting  as  quickly  as  possible  with  a  forceps  or  by  scratch- 
ing with  a  finger,  but  never  with  the  thumb  and  forefinger,  because 
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this  squeezes  more  of  the  poison  into  the  "wound.  Xest  squeeze 
the  wound  until  a  drop  of  blood  comes  out,  and  rub  the  place  with 
an  aqueous  or  dilute  alcoholic  solution  of  salicylic  acid.  The  effect 
is  increased  by  injecting  the  salicylic  acid  into  the  wound  with  the 
hypodermic  syringe.  After  this  the  spot  is  painted  with  collodion, 
to  keep  out  the  air.  A  sting  treated  thus  causes  little  or  no  pain, 
slight  inflammation  and  swelling,  and  is  not  followed  by  nettle- 
fever  or  lameness  in  the  raost  sensitive  and  nervous  individuals. 

Benzoate  of  Sodium  as  a  Substitute  for  Sodium  Salicylate. 
Dr.  Wainwright.  (Brit.  Med.  Joimi.,  1S81,  337.)  The  author 
has  used  sodium  benzoate  with  considerable  success  in  cases  of 
acute  rheumatism  in  the  place  of  the  salicylate.  Given  in  doses  of 
15  to  20  grains  every  two  or  three  hours,  it  arrests  rheumatic  fever 
with  the  same  speed  and.  certainty  as  the  latter  ;  and  possesses  the 
advantage  of  not  giving  rise  to  nausea,  depression,  and  head  symp- 
toms, which  so  often  follow  the  administration  of  salicylates.  The 
use  of  the  benzoate  should  be  continued  for  a  day  or  two  after  the 
rheumatic  pains  have  ceased. 

Preparatiou  of  Benzoate  of  Calcium.  J.  T.  Skinn.  (Amer. 
Juurii.  of  Phariii.,  April,  1881.)  This  salt  has  been  used  with 
success  in  the  treatment  of  albuminuria  during  pregnancy.  The 
following  formula  is  recommended  for  its  preparation: — 

Benzoic  Acid  .  .  siv.  gr.  xxxii  (1952  gi-ains). 
Calcium  Carbonate  .  .  gi.  5V.  ^i  (800  grains). 
Boiling  Water Oiv.  or  q.s. 

Mis  the  acid  and  precipitated  chalk  thoroughly  in  a  large  mortar, 
and  add  water  gradually  to  allow  most  of  the  carbonic  acid  gas  to 
escape  and  prevent  frothing  over  of  the  liquid.  When  the  combin- 
ation has  taken  place,  or  neax-ly  so,  the  mass  is  transferred  to  a  por- 
celain dish  and  dissolved  in  the  remainder  of  the  boiling  water, 
with  the  exception  of  a  slight  excess  of  carbonate  of  calcium. 
Filter,  while  hot,  into  a  shallow  dish,  when  crystals  will  form  on 
cooling.  The  mother-liquors  may  be  evaporated  twice  more  and 
yield  more  crystals,  the  whole  product  being  about  5iv.  5V. 

The  salt  is  in  feathery  crystals,  of  a  silky  lustre,  odourless,  with 
but  slight,  rather  alkaline  taste,  and  is  soluble  in  about  twenty-four 
parts  of  water.  It  may  be  dispensed  either  in  capsules  or  solution, 
a  very  good  form  of  the  latter  being  : — 

p,    Calcii  Benzoat gr.  cssviij. 

Aqiiffi  Destillat fjvj. 

Syr.  Aurantii. fjij. 

M.    Ft.  mist. 
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This  makes  a  solution,  by  the  aid  of  heat,  containing  8  grains 
to  half  a  fluid  ounce,  which  is  the  usual  dose. 

Pilocarpine  as  a  Remedy  for  Diphtheria  and  other  Inflammatory 
Affections  of  the  Tonsils,  Pharynx,  and  Larynx.  Dr.  G.  Gutt- 
manu.  (Berliu  Klin.  Wochenschr.,  Oct.  4,  1830.)  The  author 
reports  having  obtained  excellent  results  in  the  treatment  of  these 
complaints  with  pilocarpine  administered  in  the  following  form  : — 

Hydrochlorate  of  Pilocai'piue       .         .         .  gr.  ^. 

Pepsin gr.  xxx. 

Hydrochloric  Acid gtt.  iij. 

Distilled  Water S^iij- 

A  tablespoonful  every  hour,  followed  by  a  small  dose  of  wine. 
Six  cases  of  diphtheria  thus  treated  were  cured  in  two  to  four 
days. 

For  children  the  following  formula  is  recommended  : — 

Hydrochlorate  of  Pilocarpine       .        .        .  gr.  i- 

Pepsin gr.  xvj. 

Hydrochloric  Acid        .....  gtt.  ij. 

Distilled  Water o^^i- 

Dose  :  A  teaspoonful  every  hour. 

Chloral  Hydrate  in  Chronic  Bronchitis.  (New  Remedies,  1881, 
120.)  A  solution  of  10  grains  of  chloral  hydrate  in  one  ounce  of 
water  is  strongly  recommended  as  a  cure  for  chronic  bronchitis 
in  elderly  persons.  It  is  used  as  au  inhalation  through  a  steam 
atomizer  morning  and  evening,  and  is  said  to  afford  immediate 
relief. 

Syrap  of  Chloral  and  Tar.  (New  Remedies,  1881,  92.)  The 
following  combination  is  in  some  repute  as  a  prompt  remedy  of 
obstinate  cough,  without  necessitating  the  use  of  opiates,  and  pro- 
ducing great  relief: — 

Chloral 20  grams. 

Alcohol 40       „ 

Wood  Tar 3       „ 

Solution  of  Soda  (sp.  gr.  1-071)  .          .  8       „ 

Distilled  Water 2.5       „ 

Syrup 1910       „ 

Dissolve  the  chloral  in  the  alcohol,  and  the  tar  in  the  water  with 
the  aid  of  the  solution  of  soda.  Mix  the  two  solutions  with  the 
syrup,  allow  to  stand  for  five  hours,  and  filter.  The  resulting  syrup 
is  clear,  of  a  dark  red-brown  colour,  having  the  flavour  of  chloral 
and  tar,  and  easily  borne  by  delicate  stomachs. 
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Liquor  Arsenicalis  Bromatus  Clementis.  (P]icrnn.  Zeltschr.  fur 
liussland,  1880,  573.)  This  preparation  is  given  in  epilepsy  in 
doses  of  one  or  two  drops  once  or  twice  a  day.  It  is  made  by  dis- 
solving 3"75  grams  of  arsenious  acid  in  water  with  the  aid  of  the 
same  quantity  of  potassium  carbonate,  diluting  the  solution  to  the 
measure  of  360  grams,  then  adding  7' 5  grams  of  bromine,  and 
setting  the  mixture  aside  till  it  is  colourless. 

Freezing  Mixtures.  A.  Ditto.  (Gompfes  Benclus,  xc,  1163- 
1165,  and  1263-1265.) 

Sodium  Sidpliate  and  Hydrochloric  Acid. — The  reduction  of  tem- 
perature observed  when  sodium  sulphate  is  mixed  with  hydro- 
chloric acid  is  not  due  simply  to  the  solution  of  the  salt.  Double 
decomposition  takes  place  in  accordance  with  the  principle  of 
maximum  work ;  sodium  chloride  is  produced,  and  this,  being 
insoluble  in  concentrated  hydrochloric  acid,  is  precipitated  ;  the 
water  which  existed  in  the  salt  as  a  solid  is  set  free  as  a  liquid,  and 
it  is  mainly  this  passage  of  the  water  from  the  solid  to  the  liquid 
condition  Avhich  causes  an  absorption  of  heat.  If  the  hydrochloric 
acid  be  not  sufficiently  concentrated,  a  portion  of  the  salt  formed 
is  dissolved,  the  decomposition  is  not  complete,  and  the  maximum 
reduction  of  temperature  is  not  obtained.  When  sixteen  parts  of 
sodium  sulphate  are  mixed  with  twelve  parts  of  the  commercial 
acid,  the  temperature  of  the  mixtui-e  is  reduced  about  33°.  Similar 
effects  are  produced  with  mixtures  of  sodium  phosphate  or  sulphate 
with  nitric  acid,  and  the  alums  or  sodium  phosphate  with  hydro- 
chloric acid. 

It  follows,  therefore,  that  the  reduction  of  temperature  Avhich 
accompanies  the  mixing  of  certain  crystallized  salts  with  concen- 
trated acids,  is  to  be  attributed  to  the  liquefaction  of  the  water 
which  separates  from  the  hydrated  salt.  Such  being  the  case,  it 
ought  to  be  possible  to  prepare  refrigerating  mixtures  by  means  of 
two  solid  substances,  one  of  which  is  a  strongly  hydrated  salt ;  it 
would  be  necessary  to  effect  a  double  decomposition  of  such  a 
nature  that  the  heat  produced  was  very  small  as  compared  with  the 
number  of  heat  units  absorbed  in  the  liquefaction  of  the  water  of 
crystallization. 

Ammonium  Nitrate  and  Sodium  Sulphate. — Without  reckoning 
the  ten  molecules  of  water  in  the  sulphate  which  take  no  part  in 
the  decomposition,  the  heat-units  before  reaction  will  be  80"7  + 
(163-2 +  2-3)  =  246-2,  and  after  reaction  157-2  +  88-9  =  24.6-1:  the 
double  decomposition  will  therefore  be  effected  without  sensible 
variation  of  heat.     But  as  the  ten  molecules  of  water  set  free  will 
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require  for  liquefaction  a  large  number  of  units,  it  is  certain  tliat 
the  reaction  will  be  accompanied  by  a  very  considerable  reduction 
of  temperature.  A  direct  experiment  showed  that  the  temperature 
was  lowered  about  20° ;  the  solution  of  the  new  products  in  the 
water  formed  will  also  tend  to  reduce  the  temperature. 

In  like  manner,  a  mixture  of  ammonium  nitrate  and  crystallized 
sodium  phosphate,  reacting  on  the  same  principles,  effects  a  re- 
duction of  about  18°,  and  ammonium  nitrate  or  chloride  with 
sodium  carbonate  about  25°.  Ammonium  nitrate  and  dry  potas- 
sium carbonate  also  acts  as  a  refrigerating  mixture,  but  the  cold 
produced  in  this  instance  is  due  to  the  dissociation  of  the  ammo- 
nium carbonate  (Berthelot). 

The  Testing  of  "Wax  aud  Honey.  (Joum.  Chevi.  Soc,  from  DhigJ. 
polijt.  Journ.,  ccxxxviii.,  35G.)  Hager  mentions  that  white  wax 
contains  3-5  per  cent,  of  tallow,  and  that  manufacturers  add  tur- 
pentine or  resin,  in  order  to  impart  to  wax  the  requisite  tenacity. 
The  sp.  gr.  of  wax,  when  higher  than  0*964,  indicates  the  presence  of 
stearin,  resin,  or  Japan  wax  ;  and  when  lower  than  0'956,  paraffin, 
ozokerite,  or  tallow  are  present.  Chloroform  or  fatty  oils  form  a 
clear  solution  with  dry  wax,  and  a  slightly  turbid  one  with  moist 
wax.  By  treating  pure  beeswax  with  a  saturated  solution  of  borax 
at  80°,  the  aqueous  solution  is  rendered  turbid  ;  when  Japan  wax  or 
stearin  are  present,  a  milky  solution  is  obtained,  remaining  opaque 
after  cooling.  By  boiling  wax  in  a  solution  of  soda  (1  :  6),  pure 
wax  gives  a  translucent  solution ;  if  milky,  stearin  is  present ;  if 
pasty  or  stiff,  Japan  wax  has  been  added.  When  the  sp.  gr.  is  less 
than  0"95G,  and  the  wax  behaves  with  borax  and  soda  like  pure 
wax,  paraffin  or  ozokerit  has  been  added  ;  the  same  result  is  ob- 
tained when  the  sp.  gr.  is  correct  and  the  borax  or  soda  test  indi- 
cates the  presence  of  Japan  wax. 

Ceresin  (yellow  or  white)  forms  milky  solutions  in  the  borax  or 
soda  test,  or  behaves  like  beeswax,  but  has  a  lower  sp.  gr.  With 
regard  to  the  adulteration  of  honey  with  the  artificially  prepared 
product  (adulterated  with  large  quantities  of  starch-sugar),  Pianta- 
Reichenau  proposes  to  estimate  the  amount  of  grape-sugar  before 
and  after  inversion  with  a  two  per  cent,  solution  of  sulphuric  acid. 
Pure  bees'  honey  yields  about  8  per  cent,  grape-sugar,  whilst  honey 
adulterated  with  starch  shows  as  much  as  45  per  cent. ;  moreover, 
pure  honey  contains  68-71  per  cent,  of  grape-sugar  already  formed ; 
artificial  honey  only  29-37  per  cent. 

Tests  for  the  Purity  of  Syrup  of  Raspberries.  A.  G.  Vogeler. 
(From  Trans.  Amer.  Pharm.  Assoc,  lS80.) 


270  YEAR- BOOK  OF    PHARMACY. 

1.  Mix  equal  volumes  of  tbe  syrup  and  solution  of  ammonia 
containing  about  10  per  cent,  of  the  gas.  The  colour  of  true  syrup 
changes  to  violet  with  a  slight  tinge  of  green.  If,  however,  the 
colour  changes  instantly  or  soon  to  green  or  yellow,  some  foreign 
vegetable  colouring  matter  is  present ;  and  if  it  should  become 
colourless,  or  nearly  so,  it  is  adulterated  with  rosaniline. 

2.  If  the  syrup  is  coloured  with  red  aniline,  the  latter  may  be  de- 
tected by  macerating  in  it  some  white  silk  or  wool,  and  rinsing  the 
cloth  in  water.  "Water  removes  the  raspberry  stain,  but  not  the 
aniline.  If  the  fabric  be  dipped  in  ammonia,  the  aniline  dye  will 
vanish,  but  reappear  on  moistening  with  acetic  acid. 

Liquor  ViolsB  and  Syrnpus  Violae.  C.Bernbeck.  (Pharmaceut. 
Centrallialle,  1881,  No.  13.)  100  grams  of  fresh  violet  flowers,  free 
from  the  calices,  are  bruised  in  a  stone  mortar,  and  mixed  with 
50  grams  of  alcohol.  The  tincture  is  allowed  to  macerate  for  six  or 
eight  hours  in  a  glass  or  porcelain  vessel,  and  then  pressed.  The 
marc  is  then  washed  with  distilled  water  to  make  up  100  grams, 
the  liquid  is  then  filtered,  and  poured  into  bottles  tightly  closed  with 
corks  covered  with  salicylated  paraffin.  The  alcohol  coagulates  the 
vegetable  albumen,  and  perfectly  dissolves  all  the  cyanin  and  violin 
of  the  flowers.  This  liquor,  in  the  proportion  of  1  to  9  of  simple 
syrnp,  1'36  sp.  gr.,  yields  a  syrup  of  beautiful  violet  colour  and 
odour. 

Coating  Pills.  {Amer.  Journ.  Pltarm.,  Oct.,  1880.)  Make  a 
solution  of  tolu  in  ether,  nearly  saturated  (the  i*esidue  from  making 
syrup  of  tolu  answers  equally  well,  and  is  more  economical) ;  put 
the  pills  into  a  jar  and  moisten  thoi'oughly  with  the  solution ;  then 
throw  them  into  French  chalk  contained  in  the  pill-coater,  and  after 
rotating  in  the  usual  manner  expose  for  a  .short  time  to  allow  the 
coating  to  dry;  then  coat  twice  in  succession,  as  follows  : — Mix 
equal  parts  of  fresh  mucilage  of  acacia  and  water,  add  two  drops  of 
this  to  each  dozen  pills,  and  throw  them  into  French  chalk,  as  be- 
fore ;  finally,  remove  all  the  chalk  from  the  coater,  and  polish  the 
pills  by  rotating  them  for  some  time  in  the  coater. 

The  object  in  first  coating  with  the  solution  of  tolu  is  to  prevent 
the  discoloration  of  the  coating,  which  invariably  follows  if  this  is 
omitted. 

Steatina.  {Berlhi  Klin.  TFocZ/t'/isc/ir.,  1881,  No.  21.  Trom  Amer. 
Journ.  PJiarm.)  Steatina  are  preparations  of  about  the  consistence 
of  wax,  and  intended  for  external  use  in  the  place  of  ointments  and 
plasters,  in  cases  where  the  former  are  too  soft  and  the  latter  too 
hard,  for  obtaining   the  full  effects   of  the  medicinal  ingredients. 
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The  old  name  ccrala  has  been   discarded,  since  many  of   the  com- 
pounds do  not  contain  wax. 

SteatinuDi  Belladonnas. 

Jb     Sevi  Ovilli 5  parts. 

Adipis  Suilli, 

Emplastri  Plumbi  Solidi  .         .         .  aii  2     ,, 

Extracti  Belladonnte        .         .        .         ,         1     ,, 

Melt  the  first  three  articles  together,  and  when  congealing  add 
the  extract,  previously  triturated  with  a  mixture  of  equal  parts  of 
water,  alcohol,  and  glycerin,  until  of  a  syrupy  consistence.  Mix 
thoroughly. 

In  the  same  manner  prepare  Steatinum  conii,  Steat.  digitalis,  and 
Steat.  hyoscyami. 

Steatinum  CldoraU  Camjjhoratum. 

p.     Chlorali  Hydratis, 

Camphorc'e aa  2  parts. 

Mix  in  a  vial  at  a  modei'ate  heat  until  liquefied,  then  add 

Cer<T3  Flavffi 5  parts. 

Sevi  Ovilli 11     „ 

previously  melted  together  at  a  very  moderate  heat. 

Sfeatimcm  Chlorali. 

p,     Chlorali  Hydratis  subtillime  pulvoratas   .        2  parts, 
Olei  Olivae 5     „ 


Sevi  Ovilli 6  parts. 

CerfE  Flavffi 7     „ 


Dissolve,  and  mix  thoroughly  with 

Sevi  Ovilli 
CerfE  Flav 

previously  liquefied. 

Steat imim  Opiatum. 

9,     Sevi  Ovilli 20  parts. 

Olei  Kicini       ......         5     ,, 

Styracis  Liquidi, 

Elemi aa  3     ,, 

Bals.  Peruviani 2     ,, 

Melt  together,  keejj  in  a  water-bath,  and  decant.     To  the  purified 
mass,  25  parts,  add — 

Empl.  Plumbi  solidi        ....       15  i^arts, 
Extracti  Opii  ......  1  part. 

the  latter  previously  dissolved  in  a  mixture  of  2  parts  water,  1  part 
alcohol,  and  1  part  glycerin. 


272  YEAR-BOOK    OF    PHARMACY. 

Steatimnn  Piceatum. 
P>     Picis  Liquidae  ......       12  parts. 

Sevi  Ovilli  Liquefacti       .         .         .         .     100     „ 

Digest  in  a  closed  vessel  for  a  day,  and  decant. 
In  like  manner  prepare  Steat.  cum  oleo  cadino  and  Steat.  c.  oleo 
rusci. 

Steatinum  Piceahim  Fortius. 

|b     Picis  Liquida? 1  part. 

CersB  Flavae 1     ,i 

Sevi  Ovilli 4  parts. 

Prepare  like  the  preceding. 

Steatinum  CJtlorqformi. 

^c     Chloroformi, 

Oleo  Olivte aa  1  part. 

Mix,  and  add  to  the  following,  previously  melted  together  at  alow 
temperature : 

Se\i  OviUi 1  part. 

Cer£e  Flavae      ......        2  parts. 

Steatinum  lodatiim. 

$b    lodi  suttiUime  triti 1  part. 

Spir.  Vini  absoluti 3  parts. 

Dissolve  -with  the  aid  of  heat,  add 

Olei  Ricini 7  parts. 

and  mix  vrith  the  following,  previously  liquefied  : 

Sevi  Ovilli 

CeriB  Flavae aa  7  parts. 

Steatinum  lodoformi. 

^     Sevi  Ovilli 18  parts. 

01.  Mj-risticaj  expressi     .         .         .         .  2     ,, 

lodoformi  subt.  pnlv 1  part. 

Dissolve  with  the  aid  of  a  water-bath. 

Steatinum  Mercuriale. 

p,    Hydrargyri 25  parts. 

Ungt.  Hydrargyri  (old)    ....         5     „ 

Triturate  until  globules  of  mercury  are  no  longer  visible,  then 
mix  with  the  nearly  cold  mixture  of 

Adipis  Suilli 22  parts. 

Sevi  Ovilli 10     „ 

Empl.  Plumbi  solidi         .         .         .         .       18     ,, 
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SteatLmun  Suhlimati. 

5b    Hydrarg.  Cliloridi  corros          ...         1  part. 
Alcoholis 10     „ 

Dissolve,  add 

Olei  Kicini 50  parts. 

and  mix  with,  the  neai'ly  cold  mixture  of 

Sevi  OviUi 900  parts. 

Ceiffi  Alba) 50     ,, 

Steafimcm  Tlnjmolaturii. 

9:     Thymoli 1  part. 

Olei  Olivaa 5     ,, 

Dissolve  and  mix  with 

Sevi  Ovilli 190  parts. 

Cerffi  Flavae 4    , , 

Steafinum  Veratriiii. 

p,    Veratrini 1  part. 

Spiiitus 10  parts. 

Dissolve,  add 

Olei  Eicini 15  parts. 

Olei  I\Ientba3  riperit;e, 

Olei  Lavandula) q.  s. 

and  mix  well  with 

Sevi  Ovilli 75  parts. 

Cera3  Albte 10     „ 

Steatiimm  Zhici  Benzoatum  raore  Bellil. 

^     Zinci  Oxidi 1  part. 

Adipis  Benzoinati    .....  2  parts. 

Sevi  Ovilli  Benzoinati      ....  4  parts. 
M.  sec.  art. 

Large  amounts  of  aqueous  saline  solutions  cannot  be  perma- 
nently incorporated  with  cerates,  and  are  apt  to  undergo  decomposi- 
tion with  plasters.  If  incoi^poration  of  the  dry  salts  be  inadmis- 
sible, a  mass  of  suitable  consistence  may  be  prepared  from  gelatin, 
glycerin,  and  water,  and  applied  by  saturating  with  it  muslin  or 
gauze.  Substances  rendering  gelatin  insoluble  cannot  be  applied 
in  this  manner. 

Hoof  Ointment.  (PJmrmaceut.  CcntralhaUe,  xx.,  453.)  Very 
satisfactory  results  are  said  to  have  been  obtained  with  the  follow- 

T 
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ing  ointment  in  tlie  treatment  of  all  diseases  peculiar  to  hoofs,  sucli 
as  cracks,  scratches,  cuts,  etc. : — 

^  Benzoin, 
Catechu, 
Bone  Charcoal each  10  parts. 

Eeduce  to  a  very  fine  powder,  and  add  : 

Pure  Carbolic  Acid    ....        8  parts. 
Petroleum  Ointment.         .         .         .     100     ,, 
Yellow  Was 10     „ 

!^Iix,  "witli  a  gentle  heat. 

Concentrated  Tincture  of  Insect  Powder.  M.  Finzelberg. 
(Pkarm.  Centrallicdle,  1830,  118.)  A  tincture  made  from  Persian 
insect  powder  in  the  proportion  of  one  ounce  to  ten  ounces  of 
absolute  alcohol  is  recommended  by  the  author  as  an  efficient  pro- 
tection against  fleas,  etc.  It  should  be  scattered  over  the  bed  or 
linen  by  means  of  a  spray-producer. 

Adulterated  Insect  Powder.  Dr.  C.  Grote.  (Pharmaceuf. 
Zeitiing,  18S0,  108.)  Attention  is  called  by  the  author  to  the  oc- 
casional presence  of  chrome  yellow  as  an  adulterant  in  Persian 
insect  powder.  It  seems  to  be  added  not  only  for  the  purpose  of 
imparting  a  brighter  colour  to  the  powder,  but  also  with  the  in- 
tention of  hiding  the  presence  of  other  inert  additions  of  a  paler 
colour.  The  adulteration  is  easily  detected  by  igniting  a  little  of 
the  powder  with  saltpetre,  when  a  yellow  mass  is  obtained,  which, 
after  treatment  with  water  and  filtering,  yields  a  yellow  solution, 
giving  the  reaction  of  chromic  acid,  while  the  lead  may  be  detected 
in  the  insoluble  residue. 

Iodide  of  Ethyl  as  a  Remedy  for  Asthma.  Dr.  D.  R.  B rower. 
(Nevj  Remedies,  Sept.,  1880.)  The  author  finds  that  doses  of  about 
six  drops  of  iodide  of  ethyl  relieve  some  otherwise  intractable 
cases  of  asthma.  The  only  sensations  traceable  to  the  remedy  are 
occasionally  slight  numbness  of  the  extremities.  Under  its  daily 
use  the  paroxysms  become  shorter,  and  the  intervals  longer. 

Mistura  Gentianse  et  Ferri.  Dr.  J.  F.  Meigs.  (Amer.  Journ. 
ofPharm.,  1881,  244.) 


^     Ferri  et  Ammonii  Citratis 
Extr.  Gentianas  Fluid. 
Si^irit.  Lavand.  co. 
Spirit.  Vini  rect.   . 
Sacchar.  Alb. 
Aqua.   . 


oi- 


fl. 


1.  gss. 
giss. 
ad  fl.  ^viij. 
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Tincture  of  Kino.  J.  B.  Moore.  (From  Bniggists'  Circular.) 
The  following  process  is  recommended  by  the  author  as  superior 
to  the  official  one,  as  the  product  is  not  apt  to  gelatinize  : — 


Po^vdered  Kiuo 
Alcohol 
Glycerin 
Boiliug  "Water 
Water 


li  troy  ounces. 

a  sufScieucy. 

4  11.  ounces. 


a  sufficiency. 

Rub  the  kino  in  a  mortar,  adding  the  boiling  water  gradually,  until 
a  smooth  and  uniform  mixture  is  obtained.  To  the  mixtui-e  add 
four  fluid  ounces  of  alcohol.  Mix  well  and  strain  through  close 
muslin.  Ti'ansfer  the  m.uslin  strainer  containing  tlie  residuum  to 
a  glass  funnel,  and  wasb  with  a  mixture  of  one  part  of  alcohol  and 
two  parts  of  water,  until  sufficient  liquid  has  passed  to  make,  with 
the  strained  liquid,  twelve  fluid  ounces.  To  the  product  add  the 
glycerin,  and  mix  well.  After  standing  a  few  days  a  sediment 
collects  wbich  may  be  separated  by  decanting  with  a  siphon  as 
much  as  possible  of  the  clear  fluid.  The  remainder  may  be  strained 
through  cotton  or  paper. 

Emulsions  of  Tar.  Dr.  Clirard.  Qled.  Times,  from  Le  Prog. 
Med.)  Emulsions  are  considered  by  the  author  to  be  the  best 
preparations  of  this  substance  for  either  external  or  internal  use. 
Tar- water  is  too  liable  to  alteration.  Solutions  made  with  the  aid 
of  alkalies  ai"e  for  some  purposes  rendered  thereby  objectionable, 
and  by  tbe  process  of  maceration  and  concentration  in  a  water-bath 
the  volatile  and  bitter  constituents  are  lost.  With  the  aid  of 
saponin,  from  soap-bark,  M.  Leboeuf  is  able  to  make  an  emulsion 
that  is  recommended  by  him  as  containing  the  active  ingredients. 
In  using  the  tincture  of  soap-bark  for  this  purpose,  not  enough 
saponin  can  be  taken  to  produce  toxic  efi'ects.  Such  an  emulsion 
is  not  difficult  to  take,  and  is  comparatively  easy  of  digestion. 

Pyrogallic  Acid  as  a  Substitute  for  Chrysophanic  Acid.  (From 
Nev)  Uemedles,  1881,  82.)  Dr.  Balmanno  Squire,  after  an  extended 
trial  of  pyrogallic  acid  as  a  substitute  for  chrysophanic  acid  in  the 
treatment  of  diseases  of  the  skin,  finds  that  it  falls  considerably 
behind  the  latter  in  its  value  as  a  remedy,  and  is  not,  as  Dr. 
Jarisch,  of  Vienna,  has  suggested,  equivalent  in  its  eS'ect.  Since 
chrysophanic  acid  was  introduced,  it  has  become  so  much  lower  in 
price  that  there  is  now  no  necessity  for  resorting  to  pyrogallic  acid 
as  a  substitute.  One  case  of  poisoning  following  the  epidermatic 
use  of  pyrogallic  acid  has  already  been  reported — a  matter  for  con- 
sideration when  the  merits  of  the  two  drugs  are  considered. 
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Dr.  J.  M.  Finay  confirais  what  Dr.  Squire  says  respecting  the 
superiority  of  chrysophanic  over  pyrogallic  acid,  and  says  that  he 
has  tried  both  at  the  same  time  on  opposite  sides  of  the  patient's 
body,  and  that  in  such  test  cases  the  parts  treated  with  chrysophanic 
acid  I'ecovered  soonest. 

Bacilla  Cuneiforinia  Nasalia.  Nasal  Boug^ies.  (Pharmaceut. 
Zeitung,  xxv.,  194.  From  Pharm.  Jouni.)  Under  these  names 
are  described  a  kind  of  bougies,  used  for  introduction  into  the  nose. 
They  are  from  8  to  10  centimetres  long.  The  shape  is  cylindrical, 
but  somewhat  cone-shaped,  having  a  diameter  of  about  o  to  4 
millimetres  at  the  point,  and  increasing  towards  the  base  to  6-8 
millimetres.     The  following  examples  are  given  : — 

Carholized  Nasal  Bougies. 

^    Gelatiure  Alhse 55-0  grams. 

Glyceriua! 30-0      ,, 

Aqure  Destillatffi 20-0      ,, 

Eeducc  to  a  gelatinous  mass  by  heating  in  a  closed  vessel  in  a 
■water-bath,  and  add — 

Acidi  Carbolici  puri 0-2  grams. 

Pour  into  glass  moulds,  or  moulds  made  of  paraffined  paper,  so  as 
to  make  fifteen  rods,  8  to  10  centimetres  long  and  about  5  millimetz*es 
in  diameter,  and  slightly  cuneiform.  For  excessive  or  fetid  dis- 
charge from  the  nose. 

Tannin  Nasal  Bougies. 

P>    Acidi  Tannici ......     2-0  grams. 

TragacanthfB G-o      ,, 

Eadicis  Althffiffl 2-0      „ 

Mix,  and  add — 

Glj'cerinje 6-0      ,, 

AquiB  Destillata; 3-5      „ 

Make  four  cuneiform  rods,  8  centimetres  long.  To  be  moistened 
before  introduced  into  the  nose. 


Bacilla  Cmieiformia  Zincica. 


9,     Gelatina3  Alba3 

Glycerinse      .... 
Aqufe  Destillatas    . 
Zinci  Sulfurici 

Mix,  s.  a.,  and  make  twenty  cuneiform  r 


.  nO-O  grams. 

.  40-0      „ 

.  20-0      „ 
•      0-5     „ 

ods,  8  centimetres  long. 
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Saxolimim.  (Amcr.  Jourii.  of  Fharm,.,  1881,  31.)  This  is  the 
name  selected  by  a  sub-committee  of  the  Committee  of  Revision  of 
the  United  States  Pharmacopo3ia,  to  designate  soft  paraffins  to  be 
used  in  ointments,  etc.,  similai*  to  those  preparations  introduced  as 
vaseline,  cosmoline,  petroline,  etc.  The  word  is  derived  from 
saxum  rock,  and  oleum  oil,  and,  though  the  article  in  question  is 
not  an  oil,  as  this  term  is  at  present  received  in  chemistry,  the  new 
word  will  probably  be  adopted  by  the  Committee. 

Otto  of  Roses.  C.  G.  W.  Lock.  (From  the  Jotirnal  of  the 
Society  of  Arts,  Feb.  11,  1881.)  Pure  otto,  carefully  distilled,  is 
at  first  colourless,  but  speedily  becomes  yellowish ;  its  specific 
gravity  is  0*87  at  72-5°  Fahr.  ;  its  boiling  point  is  444^  Fahr. ;  it 
solidifies  at  51-8°  to  60"8°  Fahr.,  or  still  higher:  it  is  soluble  in 
absolute  alcohol,  and  in  acetic  acid.  The  most  usual  and  reliable 
tests  of  the  quality  of  an  otto  are  (1)  its  odour  ;  (2)  its  congealing 
point;  (3)  its  crystallization.  The  odour  can  be  judged  only  after 
long  experience.  A  good  oil  should  congeal  well  in  five  minutes  at 
a  temperature  of  54*5°  Fahr.  ;  fraudulent  l^additions  lower  the  con- 
gealing point.  The  crystals  of  rose-stearoptene  are  light,  featheiy, 
shining  plates,  filling  the  whole  liquid.  Almost  the  only  material 
used  for  artificially  heightening  the  apparent  proportion  of  stearop- 
tene  is  said  to  be  spermaceti,  which  is  easily  recognisable  from  its 
liability  to  settle  down  in  a  solid  cake,  and  from  its  melting  at 
122°  Fahr.,  whereas  steai-optene  fuses  at  91 '4°  Fahr.  Possibly 
paraffin  was  would  more  easily  escape  detection. 

The  adulterations  by  means  of  other  essential  oils  are  much  more 
difficult  of  discoveiy,  and  much  more  general ;  it  is  said  that  none 
of  the  Bulgarian  otto  is  completely  free  from  this  kind  of  sophis- 
tication. The  oils  employed  for  the  purpose  are  certain  of  the 
grass  oils  (^Andropogon  and  Cymhoioogon  spp.),  notably  that  affoi-ded 
by  Andropogon  Schcenanthus,  called  idris-yaghi  by  the  Turks,  and 
commonly  known  to  Europeans  as  "  geranium  oil,"  though  quite 
distinct  from  true  geranium  oil.  The  addition  is  generally  made 
by  sprinkling  it  upon  the  rose  leaves  before  distilling.  The  general 
characters  of  this  oil  are  so  similar  to  those  of  otto  of  roses — even 
the  odour  bearing  a  distant  resemblance — that  their  discrimination 
when  mixed  is  a  matter  of  practical  impossibility.  The  only  safe- 
guard against  deception  is  to  pay  a  fair  price,  and  to  import  from 
firms  of  good  repute. 

Oil  of  Bergamot  as  a  Remedy  for  Itch.  (Pharmaceut.  Zeituug., 
1881,  30G.)  According  to  a  writer  in  the  Farmacista  iialiano,  oil  of 
bergamot  has  proved  a  reliable  and  quick-acting  remedy  for  scabies. 
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Extsrnal  Application  of  Oil  of  Peppermint.  (Zeitschr.  des  oesterr. 
Apoth.  Ver.,  1881,  7'o.)  This  oil,  applied  with  a  camel  hair  brush, 
is  said  to  be  an  efficient  remedy  for  burns. 

A  mixture  of  two  parts  of  this  oil  with  one  part  of  glycerin  is 
recommended  as  an  application  for  chilblains. 

Burns  by  Sulphuric  Acid.  M.  Alanore.  (From  Bull,  cle 
Therapeutique.)  A  soft  paste  made  of  calcined  magnesia  and 
water  is  strongly  recommended  for  the  treatment  of  sulphuric  acid 
burns.  The  paste  is  spread  thickly  over  the  affected  parts,  and  the 
application  renewed  after  twenty-four  hours.  After  recovery,  the 
patients  retain  no  marks  of  the  accident. 

Remedy  for  Whooping  Cough.  (Pharmaceut.  Zeitung,  1880,  705.) 
The  following  mixture  has  been  used  with  much  success,  and  is 
stated  never  to  fail  in  giving  relief : — 

Extr.  Carnis,  Liebig 5  parts. 

Aqufe  Laurocerasi        .         .         .         .         .  1-5     ,, 

Yin  Tokay  ens 60      „ 

I  to  1  teasiDoonful  everj'  four  hours. 

Soluble  Saccharate  of  Iron.  C.  Schneider.  (Pharm.  Zeitsch: 
filr  Eicssland,  1880,  No.  17.)  The  author  recommends  the  following 
process  as  yielding  a  very  satisfactory  preparation  : — 

In  a  capacious  porcelain  capsule  mix  10  parts  of  (neutral)  solution 
of  chloride  of  iron  (ferric),  of  sp.  gr.  1'480,  with  a  solution  of  4*5 
parts  of  sugar,  in  an  equal  weight  of  cold  water.  Then  add  in  4 
or  5  portions  a  solution  of  12  parts  of  perfectly  pure  carbonate  of 
sodium  in  24  parts  of  water,  and  assist  the  escape  of  carbonic  acid 
gas  by  brisk  stirring  with  a  glass  rod.  The  resulting  homogeneous 
magma  dissolves  at  once,  on  the  addition  of  G  parts  of  solution 
of  soda,  of  spec.  gr.  1'330.  The  solution  is  now  diluted  with  83 
parts  of  distilled  water,  stirred,  and  poured  into  a  mixture  of  83 
parts  each  of  alcohol  and  water.  This  produces  a  finely  divided, 
quickly  settling  precipitate,  which  is  easily  washed  with  diluted 
alcohol  (1:1),  and  finally  with  a  little  distilled  water.  It  yields  a 
light-brown  syrup  of  a  pure  and  agreeable  taste. 

The  Composition  of  some  Hair  Dyes.  J.  F.  Braga.  {Cliem. 
News,  xli.,  278-279.)  Hair  dyes  are  of  two  kinds,  those  to  darken 
and  those  to  lighten  the  hair.  The  latter,  in  all  instances,  were 
found  to  be  hydrogen  peroxide,  sold  under  various  fancy  names. 
The  former  were  preparations  of  lead,  of  which  the  thiosulphate  is 
about  the  best.  A  successful  imitation  of  one  was  made  by  the 
author  as  follows  : — 
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Lead  Acetate 

5-7  grams 

Sodium  Thiosulphate . 

.       11-5      „ 

Glycerin      .... 

.       50-0  c.c. 

Spii-its  of  Wine    . 

.     100-0  c.c. 

Distilled  Water    . 

.     850-0  c.c. 

Tlie  lead  acetate   "was  poured  into  a  raixture  of    the    other   con- 
stituents ;  it  should  be  kept  in  the  dark. 
Another  was : — 


Lead  Oxide 
Glycerin  . 
Precipitated  Sulphur. 


17 -0  grams 
300-0      „ 
17-0      ,, 


A  third  was 


Lead  Acetate    . 
Glycerin  . 
Precipitated  Sulphur 


12- 

125' 
10 


5  grams'^ 
0  „  \ 
0      „     ^ 


to  1  litre. 


to  1  litre. 


The  last  mentioned  was  a  very  dilute  solution  of  lead  in  potassium 
hydrate. 

Wickersheimer's  Preserving  Liquid.  {Neiv  Remedies,  Oct.,  1880. 
From  Archiv  der  Pharm.)  The  composition  of  the  original  fluid 
has  been  gradually  altered,  so  as  to  facilitate  its  manufacture,  and 
to  make  it  better  applicable  for  various  purposes.  Messrs.  Poetz 
&  Flohr,  of  Berlin,  prepare  two  kinds,  one  intended  for  injections, 
the  other  for  macerating  and  immersing  bodies,  etc.  Their  com- 
position is  as  follows  : — 


For 
Injecting. 

For 
Tmmersing. 

Arsenious  Acid  .     . 
Sodium  Chloride     . 
Potassium  Sulphate 

,,          Nitrate  . 

.,          Carbonate 
Water 

16    grams. 

80 

200      „ 

25 

20 

10    litres. 

12    grams. 
60 
150 
18 
15 
10    litres. 

Glycerin    .... 
Wood  Naphtha  .     . 

4        „ 
i    litre. 

J    litre. 

Preservation  of  Lime  Juice.  (From  Zeitschr.  des  oesterr.  Apotli. 
Ver.)  The  following  experiments  were  made  with  the  object  of 
testing  the  relative  merits  of  different  modes  of  preserving  the 
juice  : — • 

1.  The  fresh,  unfermented  juice  was  simply  filtered  through  paper 
and  then  placed  in  a  bottle  and  corked. 
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2.  The  fresh  unfermented  juice  was  placed  in  a  tightly  corked 
vessel,  and  heated  to  100°  C. 

3.  Some  unfermented  juice  was  mixed  with  10  per  cent,  of  alcohol 
(85°)  and  heated  as  in  exp.  2. 

4.  The  fermented  juice  was  preserved  in  well  corked  bottles, 
without  the  addition  of  alcohol  or  heating. 

5.  The  fermented  juice  was  heated  in  closed  vessel  to  100°  C. 

G.  The  fermented  juice  was  mixed  with  10  per  cent,  of  alcohol, 
and  heated  as  in  No.  5. 

After  the  lapse  of  eight  months,  during  a  considerable  portion  of 
which  the  specimens  were  exposed  to  the  sun  and  heat  of  summer, 
they  Tvere  examined  and  all  found  in  a  perfect  state  of  preservation. 
No  decided  superiority  of  any  one  of  the  processes  named  over  the 
rest  could  be  established. 

Gilding  Solutions.  (Ghem.  and  Drugg.,  Dec,  1880,  517.)  For 
cheaply  gilding  bronzes,  gas-fittings,  etc.,  the  following  mixture 
has  been  recommended:— 2|^  lbs.  of  cyanide  of  potassium,  5  ozs. 
of  carbonate  of  potassium,  and  2  ozs.  of  cyanate  of  potassium,  the 
whole  diluted  in  5  pints  of  water  containing  in  solution  \  oz.  of 
chloride  of  gold.  The  mixture  must  be  used  at  boiling  heat, 
and  after  it  has  been  applied  the  gilt  surface  must  be  varnished 
over. 

Mixture  for  Writing  on  Glass.  F.  L.  Slocum.  {Amer.  Journ. 
of  Pharm.,  Dec.  1880.)  This  preparation,  met  with  in  the  trade 
under  the  name  of  "  Diamond  Ink,"  was  examined  by  the  author, 
and  found  to  be  a  mixture  of  3  pai*ts  of  barium  sulphate,  1  part  of 
ammonium  fluoride,  and  a  sufficient  quantity  of  sulphuric  acid  to 
decompose  the  fluoride  and  to  give  to  the  mixture  a  semi-fluid 
consistence.  It  should  be  prepared  in  a  leaden  dish,  and  is  best 
kept  in  a  gutta-percha  or  leaden  bottle.  Any  one  making  this  mix- 
ture and  wishing  to  keep  it  in  a  glass  bottle,  may  do  so  by  coating 
the  inside  of  the  bottle  with  paraffin,  beeswax,  or  india-rubber. 

In  a  subsequent  number  of  the  Aincrican  Journal  of  Pharmacy, 
(February,  1881,  p.  CI),  the  author  offers  the  following  supplemen- 
tary remarks  on  this  subject :  — 

Liquid  hydrofluoric  acid  etches  glass,  leaving  a  smooth  surface  ; 
the  fumes  of  the  acid,  however,  act  on  glass,  leaving  a  slightly  rough 
surface. 

Ammonium  fluoride,  dissolved  in  water,  etches  a  still  rougher 
surface  on  slight  heating ;  but  if  this  salt  be  mixed  with  an  equal 
bulk  of  barium  sulphate,  moistened  with  water  and  gently  heated, 
a  very  rough  and  opaque  surface  is  produced. 


NOTES    AND    FOEMUL.E.  281 

Polygraph  Composition  and  Ink.     New   Eeinedies  publishes   the 
foUowinof  additional  formula3  : — 


Gelatin 
Water  . 
Glycerin 
Kaolin 


100 

parts. 

375 

,, 

375 

,, 

50 

,, 

(Lei 

aiijiie 

•) 

100 

parts. 

100 

,, 

1000 

q.  s. 

(W.  w 

'artlia 

.) 

100 

gm. 

1200 

,, 

Gelatin 

Dextrin 

Glycerin 

Sulphate  of  Barium 


Gelatin 

Glycerin 

Moist  Sulphate  of  Barium,  washed  by 

decantatiou       .....        500  c.c. 

(IF.  Wartlia.) 

4- 

Gelatin 1  part. 

Glycerin  (30'  B.)  ....  4  parts. 

Water 2      „ 

(Kicaysser  and  HiisaJ:.) 

Poli/ijrapliic  Iiil's. 
1. 
"  Violet  de  Paris "        .         .        .        ,  10  parts. 

Water 30      „ 

(Lehaig^ie.) 

2. 

"  Violet  de  Paris "        ....  1  part. 

Water 7  parts. 

Alcohol 1  part. 

{Kivaysser  avd  Ifiisal:) 

3. 

Acetate  of  Piosaniliue  .  .         .  2  parts. 

Water 10      ,, 

Alcohol 1  part. 

(Kvaysser  and  Husalc.) 

The  first  two  produce  a  violet,  the  last  named  a  red  copy. 
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Hyposulphite  of  Sodium  for  Cleaning  Silver.  B.  F.  Davenport. 
In  a  letter  to  New  Eemedies,  the  author  recommends  hyposulphite  of 
sodium  as  a  safe,  cheap,  and  very  efficient  substance  for  cleaning 
silver. 

A  cloth  or  brush,  wet  with  the  saturated  solution  of  this  salt,  even 
without  the  addition  of  any  of  the  commonly-used  cleansing  pow- 
ders, will  remove  all  tarnish  from  a  silver  surface,  in  two  to  three 
rubs. 

Label  Varnish.  E.  Kirs  ten.  (Phann.  Zeihtng,  1881,  ISTo.  13.) 
The  following  formula  yields  an  excellent  varnish,  which  dries  in  a 
few  seconds,  leaving  a  colourless,  even,  shining,  coat : — 

Sandarac 53  parts. 

Mastic 20 

Camphor        ......  1 

Oil  of  Lavender 8 

Venice  Turpentine          ....  4 

Alcoiiol iO 

Ether             G 

Allow  to  macerate  for  several  weeks,  or  until  all  is  dissolved. 

Bottling  Wax  Prepared  from  a  Bye-product.  J.  F.  Brcwn. 
(Pharm.  Journ.,  3rd  series,  xi.,  1003.)  The  balsam  of  tolu,  which 
has  been  used  for  prepainng  the  syrup,  has  hitherto  been  utilized 
only  in  making  a  varnish  for  pills,  and  it  therefoi'e  accumulates  in 
course  of  time  to  a  considerable  extent. 

A  composition  useful  as  bottling  wax  may  be  prepared  by  stirring 
into  the  melted  balsam  one-tenth  its  weight  of  levigated  bole.  It 
sets  quickly,  with  a  fine  glossy  surface,  and  is  less  brittle  than  the 
wax  generally  employed. 

A  mixture  of  residual  balsam,  amber  resin,  of  each  4  parts, 
Venice  turpentine,  vermillion,  of  each  1  part,  melted  together  and 
well  stirred,  forms  sealing  wax  of  fair  quality. 

Aqueous  Shellac  Varnish.  Dr.  Geissler.  (Fi-om  Pharmaceut. 
CentralhaUe,  1880.)  Shellac  is  known  to  be  soluble  in  solution  of 
borax.  Such  a  solution  can  be  obtained  by  shaking  one  part  of 
freshly  powdered  shellac  with  two  to  three  parts  of  saturated 
solution  of  borax.  Complete  solution  will  thus  be  effected  in  two 
or  three  days.  Bleached  shellac  must  be  preserved  under  water, 
and  should  be  used  immediately  after  being  powdered ;  for  if  the 
powder  be  exposed  to  the  air  for  a  few  days,  it  becomes  less  soluble 
and  sometimes  even  quite  insoluble.  No  heat  should  be  applied  in 
effecting  the  solution. 

The  varnish  thus  prepared  answers  well  for  imparting  a  gloss  to 
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maps,  pictures,  prints,  etc.,  and  also  for  use  in  laundries  in  the  place 
of  starch  gloss. 

Caoutclioiic  Cement  for  RnblDer  Goods.  (From  Neiu  BemecUes.) 
Dissolve  lU  parts  of  caoutchouc,  in  small  pieces,  in  280  parts  of 
chloroform,  by  maceration.  Melt  10  parts  more  of  finely  cut  caout- 
chouc with  4  parts  of  resin,  add  1  part  of  turpentine,  and  dissolve 
the  whole  in  40  parts  of  oil  of  turpentine.  Then  mix  the  two 
solutions.  For  use,  dip  a  piece  of  linen  in  the  cement,  and  apply 
it  to  the  torn  article  of  rubber,  which  should  also  receive  a  layer 
of  the  cement  before  and  after  the  application  of  the  linen. 

Solution  of  HypocUoride  of  Zinc  as  a  Substitute  for  Liquor  Sodae 
ChlorinataB.  R.  B.  Fairthome.  (From  Amer.  Joiirn.  of  Pharm.) 
The  advantages  claimed  for  this  solution  over  the  officinal  solution 
of  chlorinated  soda  ai-e  that  it  is  free  from  alkalinity,  and  consequently 
capable  of  being  used  in  a  more  concentrated  state  if  desired,  and 
that,  in  addition  to  the  properties  of  hypochlorites,  it  possesses  the 
astringent  and  antiseptic  properties  of  zinc  compounds.  The  solu- 
tion is  prepared  as  follows  : — 

Chlorinated  lime,  12  troy  ounces  ;  sulphate  of  zinc,  24  troy  ounces  ; 
water,  12  pints.  The  chlorinated  lime  is  triturated  a  little  at  a  time 
with  8  pints  of  water,  and  the  decanted  clear  liquid  is  mixed  with 
the  sulphate  of  zinc,  previously  dissolved  in  3  pints  of  the  water, 
and  set  aside  for  twelve  hours  ;  the  clear  liquid,  after  straining  the 
precipitate,  is  then  made  up  with  water  to  11^  pints  of  the  finished 
product. 

The  Therapeutic  Uses  of  Resorcin.  Abstract  of  Dr.  J.  Andeer's 
pamphlet  on  resorcin.  (New  Eonedies,  Sept.,  1880.)  Some  eighteen 
years  ago  a  new  chemical  compound  was  obtained  by  Hlasiwetz 
and  Earth,  of  Vienna,  from  certain  resins  by  the  action  of  fusing 
alkalies.  The  discoverers  gave  it  the  name  resorcin,  partly  from 
the  fact  that  it  is  derived  from  a  resin,  and  partly  because  it  has 
some  similarity  to  orcin,  a  peculiar  substance  derived  from  archil. 
Some  time  afterwards,  Korner  prepared  resorcin  synthetically  by 
treating  paraiodophenol  (obtained  from  dinitrobenzol),  with  fusing 
potassium  hydrate  ;  but  since  then  many  other  and  cheaper  methods 
of  preparing  it  artificially  have  been  discovered.  Regarding  the 
chemical  constitution  of  resorcin,  it  is  meta-dihydroxylbenzol 
CeH,(HO),. 

The  first  part  of  the  pamphlet  deals  with  the  chemistry  and  the 
physical  properties  of  this  substance,  a  summary  of  which  will  be 
found  in  New  Remedies,  269  and  270.  We  pass  on  at  once  to  the 
therapeutic  part  of  the  subject. 
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From  the  relation  of  resorcin  to  phenol,  the  author  concluded 
that  the  former  body  might  possibly  possess  antiseptic  properties 
similar  to  the  latter.  His  preliminary  expei'iments  showed  that  it 
requires  rather  strong  solutions  of  resorcin  to  arrest  fermentation; 
yet  a  1  per  cent  solation  will  prevent  the  decomposition  of  urine, 
even  if  exposed  to  the  air,  for  months.  On  the  other  hand,  even  a 
dilute  (1  per  cent.)  solution  of  resorcin  is  an  energetic  destroyer  of 
the  organic  germs  of  putrefaction.  Its  efficiency  was  proved  not 
only  by  applying  the  solution  to  putrescent  mattei's  directly,  but  also 
in  this  way,  that  some  putrescent  substance  was  injected  into  or 
otherwise  caused  to  be  absorbed  by  living  animals,  and  the  morbid 
symptoms  afterwards  arrested  and  removed  by  the  application  of 
I'esorcin. 

Resorcin  is  not  absorbed  by  the  healthy,  unwounded  skin,  nor 
does  it,  even  when  violently  rubbed  into  it,  either  discolour  it  or  pro- 
duce symptoms  of  irritation  or  relaxation.  Hypodermic  injections, 
containing  2  per  cent,  of  resorcin,  produce,  in  fat  and  well-nourished 
persons,  no  reflex  symptoms  ;  but  in  lean  and  nervous  persons,  pain- 
ful cramps  and  tvvitchings  are  observed.  Abscesses  have  never 
been  noticed.  Concentrated  solutions,  when  injected  into  the 
muscles,  produce  sometimes  more  or  less  decided  symptoms  of 
poisoning,  at  other  times  none  at  all.  The  effect  is  particularly 
severe  when  a  larger  vessel  or  lymphatic  gland  has  been  injected. 
Applied  to  the  lips  it  produces  no  effect  as  long  as  they  are  dry; 
if  they  are  wet,  a  white  blister  is  raised.  It  does  not  affect  the 
substance  of  the  teeth. 

Fliarmacolorjical  Effects  of  liesorcin. — 1.  In  abnormal  fermentative 
processes,  which  are  usually  termed  "  puti'efactive,"  it  has  proved 
to  be  a  good  antiseptic. 

2.  A  1  per  cent,  solution  of  resorcin  prevents  the  decomposition 
of  pancreas,  blood,  urine,  and  other  easily  putrescible  substances. 
They  retain  their  natural  odour. 

3.  A  1  per  cent,  solution  of  resorcin  soon  arrests  already  existing 
decomposition  ;  whether  this  is  accomplished  by  a  direct  destruction 
of  the  cause  of  decomposition,  or  by  coagulating  the  fluid  which 
nourishes  it,  has  not  yet  been  determined. 

4.  In  septic  processes  artificially  jiroduced  in  animals,  resorcin 
(in  1  per  cent,  solution)  acts,  without  local  or  constitutional  effect, 
just  as  well  as  carbolic  acid,  without  sharing  the  disadvantage  of 
the  latter,  or  of  pyrogallic  acid,  to  be  absorbed  by  the  circulation, 
and  thereby  causing  an  injury  of  its  own. 

r>.   Stab  or  cut  wounds,   purposely  made  in  animals,  if  treated 
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■with  a  1  per  cent,  solution  of  resovcin,  always  heal  by  first  inten- 
tion. 

G.  Wounds  of  the  cornea,  conjunctiva,  gums,  and  other  mucous 
membranes,  which  are  artificially  irritated  and  infected  by  micro- 
organisms, after  being  cauterized  with  resorcin,  heal  quickly  with- 
out permitting  the  development  of  vital  pathogenous  germs  or 
bacteria  below  the  scab. 

7.  Artificial,  sub-epidermoidal,  or  cutaneous  a,bscesses  or  erysipelas 
yield  to  a  proper  treatment  with  resorcin,  often  in  two  or  three  days. 

8.  Resox'cin,  in  1  to  2  per  cent,  solution,  has  as  little  etfect  upon 
the  healthy  skin  or  mucous  membrane  as  pure  water,  and  never 
causes  an  eruption. 

9.  Resorcin  is  borne  as  well  or  better  than  any  other  antiseptic, 
particularly  by  the  organs  of  respiration,  which  it  does  not  in  the 
least  irritate. 

Indications. — Resorcin  is  valuable  in  surgical  technic  in  general, 
and  in  dental  practice  especially.  It  is  an  excellent  remedy  by  way 
of  inhalation.  Administered  by  spray,  it  neither  irritates  the  eyes 
of  the  operator  (as  carbolic  acid  does),  nor  the  patient,  and  is 
almost  odourless  in  this  form.  In  abnormal  fermentative  processes 
of  mucous  membranes,  a  1  to  2  per  cent,  solution  speedily  ai-rests 
the  phenomena.  It  is  also  valuable  as  a  caustic  for  catarrhal,  tuber- 
cular, and  syphilitic  sores ;  in  which  cases  it  is  best  used  in  form  of 
crystals  applied  to  excrescences,  particularly  on  mucous  membranes  ; 
it  removes  them  painlessly,  and  restores  the  membrane  in  three  to 
four  days  to  its  normal  condition.  In  form  of  powder  or  crystal  it 
is  a  most  efiicient  remedy  in  diphtheritic  affections.  A  close  obser- 
vation and  control  of  all  cases  treated  for  two  years  past  with 
resorcin  has  furnished  only  positive  results.  The  most  difficult 
cases  of  this  disease  were  cured  in  at  most  one  week,  completely 
and  without  injurious  consequences.  In  purulent  discharges  of  the 
sexual  oi'gans  and  of  the  ears,  resorcin  acts  difi"erently  according  to 
the  nature  of  the  discharge.  If  the  latter  is  purely  septic,  or  is  a 
hyper-secretion,  a  1  to  3  per  cent,  solution  of  resorcin  acts  as  an 
efficient  antiseptic ;  in  purely  fermentative  discharges  it  is  almost 
inert,  and  in  mixed  forms  only  moderately  efi'ective. 

Dose  and ^Mode  of  Application. — The  usual  dose  for  an  adult,  in 
mild  cases  and  at  the  beginning  of  severe  cases,  is  1  to  2  grams 
(15  to  30  grains)  ;  in  more  severe  cases,  3  to  5  grams  (45  to  75 
grains),  dissolved  in  100  gm.  (about  SJ  fl.  oz.)  of  water.  These 
doses  may  be  divided,  and  be  taken  at  intervals  during  the  day,  as 
a  preventive  against  toxic  influences. 
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The  average  maximum  dose  of  resorcin,  •which  is  about  5  gm. 
(75  grains),  either  dissolved  in  100  gm.  of  water,  or  in  powder, 
should  only  be  given  in  exceptional  cases ;  that  is,  such  where 
smaller  doses  have  already  been  given  previously  "with  gradual 
increase,  or  where  the  quantity  of  septic  material  is  comparatively 
large. 

For  exhibition  in  fluid  form,  the  best  vehicles  are  alcohol,  glycerin, 
and  syrup  of  orange.  But  it  is  preferable  to  exhibit  it  in  powder 
enclosed  in  wafer  or  gelatin  capsules,  whereby  its  peculiar  taste  is 
completely  masked.     The  following  formulje  can  be  recommended  : — 


1.  M;xt 

arc 

(Mlshi 

ra  Jxesorcini'). 

^ 

Kesorciui  Puri 

0-5  gm.    8 

I  gi-ains. 

Aquffi  Destillatse 

, 

.     1000   „ 

3  fl  oz. 

Syrupi  Aurantii 

, 

.      30-0   ,, 

1       n 

M. 

— A  tablespoonful 

every  two 

hours. 

Dos 

2.  Eimdslon  (^JEinulsio  Jxesorcini^. 

p,    Eesorcini  Puri  ....  O'o  gm.  8  grains. 

Amygdala  Dulcis       .         .         .  20-0    „  5  5. 

Syrupi  Aurantii          .         .         .  30-0    ,,  1  fl  oz. 
Fiat  emi;lsio. 

Dose. — A  tablespoonful  every  two  hours. 

3.  Powder. 
p,    Eesorcini  Pari       .        .    0-3-0-5  gm.    5-8  grains. 

To  be  given  in  wafer  or  gelatin  cajisules. 
Dose. — One  powder  eveiy  two  houi's. 

4.  Mesorcin  Gauze  (\\  per  cent.) 
For  1  kilo  (24  lb.)  of  gauze  use: — 

PiGsorcin    ....       15-0  gm.       h,  oz.  avoir. 
Glycerin    .         .        .■        .     1500    ,,        5 
Alcohol      ....    450-0    „  1    lb. 

5.  Resorcin  Cotton  (3  per  cent.) 

For  1  kilo  (2^  lb.)  of  cotton  batting  use  : — 
Eesorcin     . 
Glj'ceriu     . 
Alcohol 

C.  Resorcin  Spray. 
P     Eesorcini  Puri     .         .         .  5-0  gm.     75  grains. 

Aquje  Destillatee  .        .        .     10000    „         32  fl.  oz. 


300  gm. 

1    oz.  avoir 

70-0    „ 

n     „ 

100-0    „ 

3i 
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Eesorcin  and  Hydroqiiinone.  (Sclnveiz.  Wochensch:  far  Phnrm., 
1830,  Xo.  33  ;  Fharvi.  Zeilmi'j,  1880,  No.  90;  New  Eemedies,  April, 
1881.)  Dr.  Andeer's  experiments  (see  the  foregoing  article)  point 
out  the  usefulness  of  resorcin  as  an  antiseptic.  It  is  now  shown 
by  Professor  Lichtheim,  of  Berne,  that  this  substance  is  also  a 
powerful  antipyretic,  which  in  magnitude  of  effect  and  certainty  is 
in  some  respects  even  superior  to  quinine  and  salicylic  acid.  On 
giving  to  a  patient  in  high  fever  a  dose  of  two  to  three  grams  of 
resorcin,  its  effects  are  noticed  after  a  few  minutes;  dizziness  and 
buzzing  in  the  ears,  reddening  of  the  face,  lustre  of  the  eyes,  accel- 
eration of  breathing  and  also  of  pulse,  but  the  latter  irregularly. 
After  ten  to  fifteen  minutes  the  skin  begins  to  become  moist, 
gradually  the  secretion  increases,  and  after  about  fifteen  minutes 
the  patient  is  in  a  profuse  perspiration.  As  soon  as  this  appears, 
the  before-mentioned  symptoms  of  excitement  disappear,  and  there 
ensues  a  rapid  subsidedce  of  the  fever.  The  pulse  decreases  in 
frequency  and  the  temperature  falls,  both  being  normal  about  one 
hour  after  the  drug  has  been  administered.  The  reduction  of 
temperattire  amounts  in  such  cases  to  about  3°  C.  and  more,  and 
the  pulse  is  reduced  by  more  than  one-third.  But  while  resorcin 
thus  exhibits  more  powei'ful  effects  than  quinine  and  salicylic  acid, 
it  has  the  disadvantage  that  the  duration  of  these  effects  is  com- 
paratively short.  Yet  even  this  drawback  alone  would  not  seriously 
interfere  with  its  common  use  as  an  antipyretic,  for  a  drug  capable 
of  rapidly  causing  the  subsidence  of  fever,  even  for  a  comparatively 
short  time,  would  be  highly  valuable.  The  real  objection  is  that 
resorcin  causes  symptoms  of  excitement,  which  in  some  cases  are 
very  prominent.  The  patients  become  delirious,  their  utterances 
become  partly  inarticulate  and  unintelligible,  and  sometimes  a  slight 
convulsive  tremor  of  the  hands  and  fingers  is  noticed.  But  these 
symptoms  pass  rapidly  away,  though  they  are  disagi'eeablo  enough 
to  retard  the  employment  of  I'esorcin  internally  as  an  antipyretic. 

These  results  were  also  obtained  and  confirmed  by  Dr.  L.  Brieger, 
particularly  so  far  as  resorcin  is  concerned.  With  hydi'oquinone 
the  results  were  more  favourable  ;  doses  of  0"2  gram  of  the  latter 
were  sufficient  to  reduce  the  temperature  without  producing  excite- 
ment;  but  on  raising  the  dose  to  0'8  to  1"0  gram,  these  symptoms 
made  their  appearance.  The  antifebrile  effect  of  both  resorcin  and 
hydroquinone  passes  off  rapidly  in  a  short  time.  Hydroquinone 
has  an  advantage  for  hypodermic  employment.  Being  entirely 
free  from  caustic  properties,  solutions  of  ifc  produce  no  more  pain 
or  damage  than  injections   of  pure  water.     It   is  recommended  to 
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employ  a  10   pei'   cent,    solution,    and    to    inject    two   hypodermic 
syringes  full  of  this. 

Resorcin  as  an  Antiseptic.  Dr.  D.  Beaumetz.  {Neiv  Remedies, 
1881,  152.)  The  author  reports  that,  in  ulcerations  of  all  kinds, 
resorcin  may  be  used  as  a  topical  application.  He  has  dressed 
with  it  chancres  and  mucous  patches,  and  obtained  satisfactory 
results.  In  diphtheria  it  may  replace  carbolic  acid,  of  which  it  has 
not  the  unpleasant  smell.  It  may  be  useful  in  local  affections  of 
the  stomach.  Resorcin  is  poisonous  in  doses  exceeding  6  or  7 
grams,  the  toxic  effect  then  produced  being  similar  to  those  of  car- 
bolic acid. 

In  the  author's  opinion  this  substance  may  give  good  results  in 
surgery  as  an  antiseptic ;  but  in  medicine,  where  2  grams  may  be 
given  without  danger,  its  efficacy  has  not  yet  been  demonstrated. 
In  fevers  and  acute  rheumatism,  it  is  no  better  than  salicylate  of 
sodium,  and  its  only  advantage  over  carbolic  acid  is  its  slight  odour 
and  taste. 

Celluloid.  {Pharm.  and  Ghein.,  1880,  371.)  Celluloid  is  made 
by  dissolving  pyroxyline  (or  gun  cotton)  in  camphor,  instead  of 
ether  or  alcohol.  To  prepare  it  for  treatment  with  the  camphor  it 
is  first  ground  in  water.  After  the  water  has  drained  off,  it  is 
placed  under  pressure  in  a  perforated  vessel,  and  almost  converted 
into  a  solid  body,  which,  however,  still  contains  enough  moisture  to 
prevent  spontaneous  ignition  in  the  subsequent  operations.  This 
mass  is  now  intimately  mixed  with  camphor  by  grinding  them 
together  in  water.  One  part  of  camphor,  by  weight,  is  employed  to 
two  parts  of  pyroxyline,  but  other  proportions  can  be  employed  with 
good  results.  The  desired  pigments  and  other  substances  are  added 
along  with  the  camphor.  After  they  have  all  been  very  thoroughly 
mixed,  the  mass  is  subjected  to  a  very  heavy  pressure,  which 
removes  all  the  moisture  and  also  brings  the  camphor  into  more 
close  contact  with  the  pyroxyline  to  aid  it  in  dissolving  the  latter. 
The  dried  and  pressed  mass  is  now  put  into  a  vessel  of  the  form  in 
which  it  is  desired  to  have  the  celluloid.  In  the  top  of  this  vessel 
is  a  piston  or  plunger,  so  that  it  can  be  subjected  to  the  action  of 
a  hydraulic  press.  While  under  pressure  it  is  heated  by  steam 
or  otherwise  to  from  140°  up  to  265°  F.,  according  to  the  quantity  of 
the  mixture.  It  is  kept  at  this  temperature  and  under  this  pressure 
until  the  camphor  has  dissolved  all  the  pyroxyline.  The  tempera- 
ture increases  the  solvent  power,  while  the  pressure  keeps  the 
ingredients  in  intimate  contact.  The  result  is  a  solid  mass  per- 
fectly homogeneous  throughout. 
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Artificial  ivory  is  pi'epared  from  100  parts  of  ivoiy  dust,  100  of 
pyroxyline,  and  50  of  camphor.  The  pyroxyline  is  ground  wet, 
then  pressed  until  only  enough  water  remains  in  it  to  prevent 
ignition.  It  is  then  mixed  with  the  ivory  dust  and  camphor,  and 
pressed  between  absorbing  cushions  until  all  the  moisture  is  ex- 
tracted. Then  50  parts  of  nitrite  of  ethyl  are  added.  The  mixture 
is  then  left  for  several  hours  in  a  closed  vessel  until  the  nitrite  is 
equally  distributed  throughout  the  mass.  It  is  next  subjected  to 
heavy  pressure  in  heated  cylinders,  as  before  described,  and  rolled 
between  hot  rollers.  The  product  thus  obtained  has  the  appeai-ance 
of  natural  ivory,  is  free  from  streaks  and  spots,  is  not  attacked  by 
moisture,  and  while  hot  can  be  pressed  into  any  shape. 

Celluloid  as  it  leaves  the  press  is  about  as  dense  as  sole  leather, 
but  hardens  in  the  air,  owing  to  a  slight  evaporation  of  camphor. 
In  the  finished  product  there  is  still  a  good  deal  of  camphor,  and 
herein  is  found  the  essential  advantage  in  the  use  of  camphor  over 
ether,  alcohol,  and  other  liquid  or  volatile  solvents.  All  such  sol- 
vents are  completely  removed  from  the  mass,  while  enough  camphor 
remains  in  it  perpetually  to  serve  as  solvent  over  and  over  again,  and 
to  give  it  the  property  of  being  readily  changed  into  any  other  shape 
at  a  high  temperature  without  the  addition  of  any  other  solvent. 

By  another  process  a  dilute  solution  of  camphor  is  employed,  1 
part  of  camphor  to  8  of  alcohol,  which  will  not  dissolve  pyroxyline 
at  common  temperatures,  but  does  so  when  heated.  The  pyroxyline 
is  ground,  mixed  with  pigment  or  dye,  the  water  all  removed,  and 
1  part  of  the  solvent  added  to  2  parts  of  pyroxyline,  well  stirred  and 
put  in  a  closed  vessel  until  the  solvent  has  saturated  all  parts  of 
it.  It  is  then  heated  under  pressure  as  before  described.  The 
Compagnie  Franco-Americaiue  has  been  making  celluloid  for 
over  three  years,  near  Paris,  and  has  a  branch  at  Mannheim,  in 
Baden.  The  rubber  comb  company  in  Hanover  also  took  up  its 
manufacture,  but  abandoned  it  again,  owing,  it  is  said,  to  the 
danger  from  fire.  Renleaux  is  of  the  opinion  that  some  experi- 
menter should  contrive  a  method  for  dispensing  with  the  camphor, 
and  also  rendering  the  pyroxyline  less  combustible ;  two  difficult 
problems  which  Professor  Wagner  believes  are  not  likely  to  be 
accomplished. 

Unlike  hard  rubber,  celluloid   does  not  become  electrical  when 

rubbed.      The  odour  of  camphor  can  only  be  noticed    when    the 

substance  is  warmed,  or  on  being  rubbed.     The  numerous  uses  to 

which  it  is  applied  are  too  well-known  to  need  repetition  here. 

Precautions   to   be  Observed   in  the  Preparation    of  Coloured 
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Fires.  (Fharmaceut.  Zeitung,  1880,  No.  55).  To  guard  against 
spontaneous  combustion  of  these  mixtures,  the  following  precautions 
.should  be  observed : — The  sulphur  to  be  employed  should  not  be 
flowers  of  sulphur,  but  finely  powdered  and  washed  roll  sulphur. 
All  the  other  ingredients  ought  to  be  separately  reduced  to  fine 
powders  and  well  dried,  the  whole  then  well  mixed  with  the  hands 
and  passed  through  a  sieve  to  I'emove  any  lumps  yet  present.  The 
mixtures  should  be  kept  in  dry  tin  boxes. 
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Alcohol  Talles.  By  0.  EeJiner.  Royal  8vo,  pp.  21.  Published  by 
Churchill. 

Spirit- Gravities,  -with  Tables.  By  Dr.  T.  Stevenson.  Loudon. 
Published  by  J.  Van  Voorst. 

Gnmdlagen  zur  Beurtheiluntj  des  TrinJiwassers ;  zugleich  mit 
Beriicksichtigung  der  Brauchbarkeit  fiir  gewerbliohe  Zwecke 
und  der  Reinigung  von  Abfallwasser,  nebst  einer  Auleitung 
zur  Priifung  des  Wassers.  Filr  Behorden,  Aerzte,  Apotheker 
und  Techniker,  verofFentlicht  von  Dr.  E.  Feicliardt,  Professor 
in  Jena.  Vierte  sehr  vermehrte  und  ergiinzte  Auflage.  Mit 
33  Holzschnitten,  2  lithog.  Taf  eln.  Verlag  der  Buchhandluug 
des  Waisenhauses  in  Halle. 

DevFinjiuss  der  geologisclien  Verhdltnisse  auf  die  diemisclie  Bescliaffen- 
heit  des  Quell-  2ind  Briuiniuassers  von  A.  BelohoubeJc.  Verlag 
von  Riwrsatz  in  Prag. 

Gerichtlich-chennsche  Priifitng  von  Nahrungs-  und  Genussmltteln  vou 
i.  Medicus.     Verlag  von  Stahel  in  Wiirzburg. 

Sonnenschein^s  Eandhucli  der  gerichtlicJien  Chemie.  Neu  bearbeitet 
von  A.  Classen.     Verlag  von  Hirschvvald  in  Berlin. 

Kcdechismus  der  Chemilc alien  Kunde,  Eine  kurze  Beschreibung  der 
wichtigsten  Chemikalien  der  Handels,  von  Dr.  G.  Heppe. 
Leipzig.    Verlags-Buchhandlung  von  J.  J.  Weber,  1880. 

A  Theoretical  and  Practical  Treatise  on  the  Manufacture  of  Sulphuric 
Acid  and  of  Alhali,  with  the  Collateral  Branches.  By  George 
Lunge,  Ph.D.,  P.C.S.     Vol.  III.     London  :  John  Van  Voorst. 

Grundriss  der  Desivfectionslehre.  Zum  praktischen  Gebrauch  auf 
kritischer  und  esperimenteler  Grundlage  bearbeitet  von  Dr. 
A.  Wernich.  Mit  15  in  den  Text  gedruckten  Illustrationen. 
Verlag    von   Urban    und   Schwarzenberg,  Wien  und  Leipzig. 

1880. 
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LehrJmch  der  Farhcufahrikatlon  von  J.  G.  Gentele.  Verlag  von 
Vieweg  unci  Sohn  in  Braunschweig. 

Die  Industrie  der  Theerfarhstoffe  von  C.  Hdiissermann.  Verlag  von 
Metzler  in  Stuttgart. 

H.  von  Wagner''s  JaJireshericlit  ilher  die  Tjeistungen  der  chemiscJien 
Techiologie,  mit  besonderer  Beriicksichtigung  der  Gewerbesta- 
tistik  fiir  das  Jahr  1880.  Fortgesetzt  von  Dr.  F.  Fischer. 
XXVI.  Jahrgang.  16G  Abbildungen,  und  080  Seiten,  8vo. 
Leipzig,  1881.     0.  Wigand. 

Zeitsclirift  fiir  das  cliemische  Grossgetuerlie.  Kurzer  Bericbt  iiber  die 
Tortschritte  der  cliemischen  Grossindustrie ;  in  Vierteljabres- 
heften.  4  Jahrgang.  TJnter  Mitwirkung  angesebener  Tecb- 
nologen  und  Cbemiker  berausgegeben  von  Jidiics  Post,  fort- 
gesetzt von  Arthur  Lehrnann.  BerHn :  Verlag  von  Robert 
Oppenbeim.     1880. 

Chemilcer-Kcdender  auf  das  Jahr  1881.  Heransgegeben  von  Dr.  B. 
Biedermann.  2.  Jabrg.  1.  Theil :  Kalender,  Hiilfstabellen  fiir 
das  Laboratorium  und  Abriss  der  Analyse ;  2.  Theil :  technisch- 
chemiscbes  Jahrbucb.  Berlin,  1881.  Verlag  von  Julius 
Springer. 

Chemisch-technisches  Beperioritim.  Uebersicbtlich  geordnete  Mit- 
tbeilungen  der  neuesten  Erfindungen,  Fortscbritte  und  Verbes- 
serungen  auf  dem  Gebiete  der  technischen  und  industriellen 
Cbemie  mit  Hinweis  auf  Maschinen,  Apparate  und  Literatur. 
Heransgegeben  von  Dr.  Fmil  Jacohsen.  Erstes  tind  zweites 
Halbjabr.     Berlin,  1881.     R.  Gartner's  Verlagsbandlung. 

Enciclojjedia  di  Chimica  scientifica  e  industriale ;  ossia  Dizionai'io 
generale  di  Chimica,  colle  Applicazioni  all'  agricultura  ed  In- 
dustrie agronomicbe,  alia  Farmacia  e  Materia  Medica,  etc. 
Opera  originale  diretta  da  Francesco  Sehna.  4to,  in  168 
numbers. 
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First  Lessons  in  Practical  Botany.  By  G.  T.  Bettany,  18mo,  pp. 
102.     Published  by  Macmillan. 

Hagers  Erster  UiiterricM  des  Pharmace^den.  Botanischer  Unter- 
richfc  in  160  Lectiouen.  Zweite  vermehrte  und  vei'besserte 
Auflage.  Mifc  9.31  in  den  Text  gedruckten  Holzscbnitten. 
Berlin,  1880.     Verlag  von  Julius  Springer. 

Easy  Lessons  in  Botany,  according  to  Bequirements  of  Revised  Code, 
1880.  By  the  Author  of  ''Plant  Life."  With  120  Illustra- 
iions  by  the  Author.  12mo,  sewed,  pp.  48.  Published  by 
Marshall  Japp. 

Au  Elementary  Text-Booh  of  Botany.  Translated  from  the  German 
of  Dr.  K.  Prantl  (Professor  of  Botany  in  the  Royal  Academy 
of  Forestry,  AschaSenburg,  Bavaria).  The  translation  revised 
by  S.  H.  Vines.  London :  Sonnenschein  &  Allen.  1880. 
8vo,  pp.  8  +  332. 

The  Study  of  Botany,  with  a  Sketch  of  the  History  of  the  Science. 
By  William  Southall,  F.L.S.     Birmingham.     1881. 

Practical  Botany  for  Elementary  Students.  Introduction  to  the 
Systematic  Study  of  Flowering  Plants.  (Educational  Series.) 
By  D.  Uoustoun.     12mo,  pp.  126.     Published  by  Stewart. 

Botany  fur  Schools  and  Science  Classes.  By  TF.  J.  Browne.  Second 
edition,  revised  and  enlarged.  Fcap  8vo,  pp.  108.  Published 
by  Sullivan  (Dublin). 

Botany  for  High  Schools  and  Colleges.  By  C.  E.  Bcsscy.  Illustrated. 
Crown  8vo,  pp.  GOO.     New  York. 

Photographs  of  Medicinal  Plants  from  Natural  Specimens.  By 
C.  L.  Jjochmun. 

Wild  Flmoers.  By  A.  Pratt.  With  96  Plates  in  Colours.  2  vols. 
Sq.  16mo.     S.P.C.K. 

Familiar  Wild  Flowers.  By  J.  E.  Hulme.  Second  Series.  With 
40  Coloured  Plates.     Post  8vo.     Published  by  Cassell. 
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JSnglisli  Wild  Flowers,  to  be  found  by  the  Wayside,  Fields,  Hedge- 
rows, Kivers,  Moorlands,  Meadows,  Mountains,  and  Sea  Shore. 
By  J.  T.  Burgess.  With  numerous  Illustrations.  ISTew  edition. 
Post  870.     Published  by  Warne. 

A  Neiv  and  Easy  MetJiod  of  Studying  JBritisJi  Wild  Floiuers  hy 
Natural  Analysis :  Being  a  Complete  Series  of  Illustrations  of 
their  Natural  Orders  and  Genera  analytically  arranged.  By 
F.  A.  Messer.     8vo,  pp.  140.     Published  by  Bogue. 

The  Flora  of  Plymouth:  An  Account  of  the  Flowering  Plants  and 
Ferns  found  within  Twelve  Miles  of  the  Town.  By  T.  B. 
Briggs.     Post  8vo.     Published  by  Van  Voorst. 

English  Plant  Names  from  the  Tenth  to  the  Fifteenth  Century.  By 
/.  Earle.     ISmo,  pp.  232.     Published  by  Frowde. 

Botanilc.  Tabellen  zur  Bestimmuug  der  in  Nord-Deutschlaudhaufig 
■wild  wachsenden  und  angebauten  Pflanzen.  Bearbeiteb  von 
Hermann  Gilnther.  Zweite  vermehrte  und  verbesserte  Anflage. 
Mit  86  in  den  Text  gedruckten  Holzschnitten.  Hannover 
1881.     Hehcing' sche  Verlagsbuchhandlung. 

Eeutsche  Flora.  Pharmaceufcisch-medicinische  Botanik.  Ein  G-run- 
driss  der  systematischen  Botanik  zum  Selbststudium  fiir  Aerzte, 
Apotheker  und  Botaniker,  von  Dr.  II.  Karsten,  Prof,  der 
Botanik.  Mit  ungefahr  700  Holzschnitten.  Berlin,  bei  J.  M. 
Spaeth,  1880. 

Hermann  Wagner  s  lUnstrirte  Deutsche  Flora.  Zweite  Auflage,  mit 
1250  meisterhaften  Pflanzenabbildungen.  Bearbeitet  und 
vermehrt  von  Dr.  A.  GarcJce,  Prof,  an  der  TJniversitat  in  Berlin. 
20  Lieferungen.     Stuttgart,  J.  Hoffmann. 

Flora  von  Deutschland.  Fiinfte  Auflage.  Revidirt,  verbessert  und 
nach  den  neuesten,  wissenschaftlichen  Erfahrungen  bereichert 
von  Dr.  Ernst  Hallier,  Professor  der  Botanik  an  der  TJniver- 
sitat Jena.  Gera  1880.  Verlag  von  F.  Eug.  Kohler.  Der 
vorliegende  (2.)  Band  umfasst  folgende  8  Familien  :  Coniferae, 
iSTajadeae,  Typhaceae,  Lemnaceae,  Aroideae,  Acoreae,  Alis- 
maceae  und  Colchicaceae,  jede  mifc  eiuem  trotz  aller  Kiirze  gut 
orientirenden,  liber  Vorkommen,  Bliithezeit,  Anwendung  etc., 
Auskunft  ertheilenden  Texte  und  zahlreichen  colorirten  Tafeln 
versehen. 
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Exctirsioiisflora  fiir  DeutschJand.  0.  ScldicJium.  Kurzc  Charakter- 
istik  der  daselbsfc  -svildwachsenden  und  liaufiger  cultivirten 
Gefiisspflanzen.  Nebst  einem  illustrirten  Anbangc  fiir  Anfiinger  : 
AufSndungen  der  Gattungen  nach.  leiclit  erkenubaren  Merk- 
malen.     Leipzig.     Ernst  Giintlier's  Verlag  1881. 

Grosses    iUustrirtes    KriiuferhucJi.  Mifc  nacTi  der  Natur  colorirten 

AlDbildungen.     Ausfiihrlicbe  Beschreibung  der  mediciniscben 

Pflanzen  und  Krauter,  etc.  Von  Br.  G.  Anton.     Neu-Ulm. 
Dorn's  Antiqnariat. 

DeutscJiIands  Giftpflanzen.  Eine  knrze  Bescbreibnng  der  giftigen 
nnd  verdilcbtigen  einbeimiscben  Pflanzen  nebst  Hinweis  auf 
deren  Verwendung  in  der  Pharmacia,  zugleich.  als  Text  fiir  die 
vom  Yerfasser  beransgegebenen  Giftpflanzen-Herbarien  fiir 
Lchrer,  Scbiiler  nnd  zum  Hausgebrauche  von  Heinrtch  Hcin, 
Kunstgartner.  Verlag  von  Cbr.  Vetter,  vormals  Ludw.  Hester- 
naann  (Allgemeine  Lebrmittel-Anstalt)  in  Hamburg.     1880. 

Flora  von  Trier,  bearbeitet  von  Dr.  H.  Boshach,  Trier.  Verlag  von 
Eduard  Groppe.  Diese  Flora  entbiilt  91 '4  procent  der  in 
Wirtgen's  Flora  der  Rheinprovinz  aufgefiibrten  xVrten  nnd 
etwa  G3  procent,  also  liber  §  aller  Pflanzen  der  deutschen 
Reicbes. 

TascJienhucli  der  Flora  von  Basel  nnd  den  angrenzenden  Gehieten  des 
Jura,  des  Schivarzwaldes  und  der  Yogesen  von  F.  Schneider. 
Verlag  von  Georg  in  Basel. 

C.  Hoffmann's  Pflanzen- Atlas,  nacb  dem  Linne  'scben  System.  Mit 
circo  800  fein  colorirten  Pflanzen- Abbildungen  auf  80  Tafeln. 
Erscbeint  in  12  monatlicben  Lieferungen.  Stuttgart.  Verlag 
von  K.  Tbienemann. 

Die  wicldigeren  Sandelsiflanzen  in  Bild  und  Woii.  3G  Tafeln  in 
Farbendrnck,  gezeicbnet  von  Heinrich  Gross.  ]Mit  einem 
Vorwort  von  Dr.  Aides,  Prof,  an  der  k.  tecbniscben  Hocbscbule 
in  Stuttgart.     Esslingen  1880.     Verlag  von  J.  F.  Scbreiber. 

Illustrationes  Florae  Hisjianiae  insulai-umqne  Dalearium  von  31. 
Willhomm.     Verlag  von  Scbweizerbart  in  Stuttgart. 

Flora  ingrica,  oder  Aufziiblung  und  Beschreibung  der  Bliithen- 
pflanzen  und  Gefass-Cryptogamen  des  Gouv.  St.  Petersburg  von 
K.  F.  Meinshausen,     Verlag  von  Deubner  in  St.  Petersburg. 
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Alpine  Plants  Painted  from  Nature.  By  J.  Sehoth.  The  Text  by  F. 
Graf.  With  Introduction  on  the  Cultivation  of  Alpine  Plants. 
Edited  by  A.  W.  Bennett.  Yol.  2,  containing  100  Plates.  Sq. 
16mo.     Published  by  Sonneuschein. 

The  Flora  of  Algeria  Considered  in  Relation  to  the  Physical  History 
of  the  Mediterranean  Region  and  Supposed  Submergence  of 
the  Sahara.  By  W.  Matheios.  8vo,  pp.  60.  Published  by 
Stanford. 

Botamj  of  California.  By  *S^.  Watson.  Vol.  2.  4to,  pp.  xv.-559. 
Cambridge  (Mass.). 

Die  Compositae  cles  Herbarium  Sclilagintweit  aus  Hochasien  unci  sild- 
lichen  indischen  Gehieten.  Bestimmt  und  bearbeitet  von  Dr.  F. 
W.  Klatt.  Mit  einleitenden  Angaben  iiber  das  Auftreten,  sowie 
xiber  topographische  und  klimatische  Verhiiltuisse,  nebst  1 
Karte  der  Reisewege  von  Herm.  v.  Schlagintweit-Sakiinliinski. 
Mit  4  Tafeln. 

Fssai  sur  Vanatomie  comparee  des  organes  vegetatifs  et  des  teguments 
sSminaux  des  Cucurbitacees ;  par  M.  H.  A.  Lotar,  professeur 
a  la  Faculte  de  medecine  et  de  pharmacie  de  Lille. 

Ueber  die  Harzgdage  in  den  Zapfenschuppen  einiger  Coniferen.  Von 
T.  F.  Hanaiisek.  Mit  1  Tafel  Abbilduug  (Aus  dem  16.  und  17. 
Jahresberichte  der  nied.-osterr.  Landes-Oberreal-  und  Han- 
delsschule  zu  Krems). 

On  the  Structure  and  Affinities  of  the  Genus  MonticuUpora  and  its 
Sub-Genera,  loitli  Critical  Descriptions  of  Illustrative  Species. 
By  H.  A.  Nicholson.  Royal  8vo,  pp.  256.  Published  by 
Blackwoods. 

Report  on  the  Culture  of  Sumac  in  Sicily,  and  its  Preparation  for 
Marlcet  in  Furope  and  the  United  States.  Prepared  under 
the  direction  of  the  Commissioner  of  Agriculture,  by  Wm. 
McMurtrie,Ph.D.     Washington  :  1880.     8vo,  pp.  32  ;  pi.  viii. 

Crijptogamen-T ijpen  von  C.  Hennings.  Verlag  von  Vetter  in  Ham- 
burg. 

Dr.  L.  Rabenliorsfs  Kryptog  amen  flora  von  Deutschland  Oesterreich  und 
der  Schweiz.  1  Band  :  Pilze  ;  von  Dr.  G.  Winter,  lAeiQVxyD.Ql. 
Verlag  von  Ed.  Kummer.     Leipzig. 
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O^ir  Native  Ferns,  and  Hoic  to  Study  Them.  With  Synoptical 
Descriptions  of  the  North  American  Species.  By  L.  M.  JJnder- 
ivood.     Illustrated.     12mo,  pp.  116.     Bloomingfcon  (Illinois), 

Ferns  and  Ferneries.  By  the  Author  of  "  Anatomy  of  an  Earth- 
worm." With  Illustrations  drawn  by  the  Author.  12mo, 
sewed,  pp.  48.     Published  by  ]\Iarshall  Japp  &  Co. 

A  Fern  Book  for  Ecerijhody.  By  M.  C.  GooJce.  New  edition. 
12mo.     Published  hy  Warne. 

The  Sphagnaca;,  or  Peat  Mosses  of  Europe  and  North  Auierica.  By 
E.  Braithivaite.     Illustrated.     8vo.     Published  by  Bogue. 

The  Common  Seaweeds  of  the  British  Coast  and  Channel  Islands. 
By  L.  L.  Clarke.     12mo,  pp.  140.     Published  by  Warne. 

Illustrations  of  British  Fungi  (Nymenoniycetes.)  By  ilf.  C.  Cooke. 
Part  I.  20  Coloured  Plates.  Svo.  Published  by  Williams  & 
Norgate. 

Das  Priiparireu  und  Einlegen  der  Hutpilze  fiir  das  Herharium,  von 
Z.  Herpell.     Verlag  vou  Grieben  in  Berlin. 

Botanigue  cryptogamiqice  pharmaco-medicale ;  programme  raisonne 
d'un  cours  professe  a  I'Ecole  de  pharmacie  de  Paris,  Par  N.  L. 
Marchand,  professeur  agregc.  Premier  fascicule  de  140  pages 
avec  30  figures  dans  le  texte,  dessinees  par  Faguet,  Chez 
Octave  Doin. 

Untersuchungen  iiber  Diatomeen,  insbesondere  iiber  ihre  Bewegungen 
und  ihre  vegetative  Fortpflanzung.  Von  Ernst  Hallier.  Mifc 
2   Tafeln  in  Farbendruck.     Gera.     Verlag  von  F,  E.  Kohler, 

1880. 

Plant  Life  :  Popular  Papers  on  the  Phenomena  of  Botany.  With 
148  Illustrations  di-awn  by  the  Author,  and  engraved  by  W. 
M.  Quick.     Post  8vo,  pp.  220.     Published  by  Marshall  Japp. 

Pflanzenp)liysiologie.  Ein  Handbuch  des  StoflFwechsels  und  Kraft- 
"wechsels  in  der  Pflanze.  1  Band.  Von  W.  Pfeffer.  Verlag 
von  Engelmann  in  Leipzig. 

The  Power  of  Movement  in  Plants.  By  C.  and  F.  Darwin.  With 
Illustrations.  New  Edition.  Post  Svo,  pp.  588.  Published 
by  Murray. 
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Die  Kranhlieiten  der  Pflanzen.  Eiu  Handbucli  fiir  Land  und  Forst- 
wirtlie,  Gartner,  Gartenfreunds,  und  Botaniker.  Mifc  ]49 
Holzschnitten.  Von  Prof.  A.  B.  Franl:.  Verlag  von  Ed. 
Trewendt,  Breslau. 

The  Fields  of  Great  Britain  :  A  Text-Book  of  Agriculture,  adapted 
to  tlie  Syllabus  of  the  Science  and  Art  Department,  South 
Kensington,  for  Elementary  and  Advanced  Students,  contain- 
ing extra  Subjects  of  Interest  and  Utility  to  Agriculturists 
and  Farmers.  By  H.  Clements.  With  an  Introduction  by  H. 
Kains-Jackson.  12mo,  pp.  388.  Published  by  Crosby  Lock- 
wood. 

English  Trees  and  Tree  Planting.  By  W.  E.  Ahlett.  8vo,  pp.  440. 
Published  by  Smith  &  Elder. 


MATERIA  MEDICA. 

A  Pharmacopoeia,  Including  the  Outlines  of  Materia  Medica  and 
Therapeutics  for  the  Use  of  Practitioners  and  Students  of  Vete- 
rinary Medicine.  By  B.  V.  Tuson.  Third  edition.  Post  8vo, 
pp.  354.     Published  by  Churchill. 

Unofficial  Pharmacopoeia.  Useful  Supplement  to  the  PharmacopcBia 
of  the  United  States.  By  0.  Oldherg.  12mo,  hf.-bd.,  pp.  504. 
Philadelphia. 

Grundriss  der  allgeineinen  Waarenhunde.  Zum  Gebrauche  fiir 
Handels-  und  Gewerbschulen,  sowie  zum  Selbstunterricht, 
entvvorfen  von  Dr.  0.  Linne  Erdmanii,  Prof,  der  Chemie  in 
Leipzig.  Zehnte  verbesserte  und  vermehrte  Auflage  von  Prof. 
G.  B.  Konig.  Mit  46  Holzschnitten  und  1  Tafel  mit  mikro- 
skopischen  Abbildungen.  Leipzig,  1880.  Verlag  von  J.  A. 
Barth.     8vo,  566  Seiten. 

Waaren-Lexicon  fiir  den  Drogen-,  Specerei-  und  Farhiuaaren-Handel, 
sowie  der  cliemischen  und  technischen  Prdparate  fiir  Apotheker. 
Vollstandiges  Verzeichniss  der  lateinischen  und  deutschen 
itlteren  N"amen  dieser  Waaren  mit  ihren  Synonymen  nebst 
genauer  Angabe  iiber  Abstammung,  Classification,  Vaterland 
oder  Standort,  Bereitung  oder  Characteristik,  Verwechselung 
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und  Verfalscliungen,  Bezugsquellen,  Art  der  Verpackung  und 
Verwendung  derselben.  Lehr-  und  Hilfsbuch  fiir  Apotheker 
Tind  Drogisfcen  von  Hermann  Hendess,  Apotheker.  Berlin, 
Verlag  von  J.  Horrwitz. 

Zur  Lehre  von  der  WaarenfdlscJmng,  hauptsacTilich  in  geschichtlicher 
Hinsicht  von  K.  Elben.     Verlag  von  Mohr  in  Freiburg. 

Pharmacognosie  des  Pjlanzenrelches  von  F.  A.  FlilcJciger.  Zweite 
Auflage.  Erste  Lieferung.  Berlin.  Verlag  von  Rudolph. 
Gartner.     1881.     290  Seiten, 

Manuel  pratique  de  tMrajjeutique,  de  matiere  viedicale,  de  pJiarmaco- 
logie  et  de  Vart  de  formider.  Par  le  Dr.  M.  Camhoulives.  Chez 
F.  Savy. 

Note  Book  of  Materia  Medica.  By  B.  E.  S.  Jackson.  Fourth 
Edition,  revised  and  brought  down  to  the  present  time  by  Dr. 
F.  W.  Moinet.     Post  8vo,  pp.  584.     Published  by  Maclachlan. 

Syllabus  of  Materia  Medica.  For  the  Use  of  Students,  Teachers, 
and  Practitioners.  By  A.  Harvey  and  A.  E.  Davidson.  Fifth 
edition.     32mo.     Published  by  Lewis. 

Gonspectus  of  Organic  Materia  Medica  and  Pharmacal  Botany,  Com- 
prising the  Vegetable  and  Animal  Drugs :  Their  Physical 
Character,  Geographical  Origin,  Classification,  Constituents, 
Doses,  Adulterations,  etc.  Table  of  the  Tests  and  Solubilities 
of  the  Alkaloids  Appended.  By  L.  E.  Sayre.  Detroit :  Geo. 
S.  Davis.     1880.     8vo,  pp.  220. 

A  Mamoal  of  Vegetable  Materia  Medica.  By  G.  8.  V.  Wills.  Fifth 
edition,  revised  and  enlarged,  with  Coloured  Illustrations. 
Post  8vo,  pp.  150.     Published  by  Simpkin. 

Manuel  dldstoire  naturelle  medicale  du  Dr.  J.  L.  de  Lanessan,  agfrege 
a  la  Faculte  de  Medecine.     Octave  Doin,  editeur. 

Nouveaux  elements  de  matiere  medicale  et  de  tlierape^diqtie.  Par  H. 
Nothnagel  et  M.  J.  Eossbach.  Traduits  par  le  Dr.  Alquier. 
Chez  J.  B.  Bailliere  et  fils. 

Leitfaden  zur  Einfiihmng  in  das  Stadium  der  allgemeinen  organischen 
Waarenkunde.  Von  0.  .liiger.  Prof,  an  der  Handelsschule  zu 
Stuttgart.    Stuttgart,  Liesching.     1881.     XV.  und  484  Seiten. 


308  YEAR-BOOK   OF   PHARMACY. 

Grundriss  von  Vorlesimgen  ilber  PJiarmacognosie  des  Pfianzen-  iind 
TMerreiclies.  Von  W.  Marine.  Verlag  von  Vandenlioek  uud 
Ruprecht  in  Gottingen. 

Peruvian  Baric :  A  Popular  Account  of  the  Introduction  of  Cin- 
chona Cultivation  into  British  India.  By  Clements  B.  Marhliam, 
C.B.,  F.R.S.  1860-1880.  London:  John  Murray.  1880. 
8vo.     Pp.  24  +  550,  3  plates  and  3  maps. 

Die  Gerberinden.  Eiu  monograpliischer  Beitrag  zur  technischen 
RohstoflBehre  von  Br.  Franz  v.  Hohnel,  Decent  am  Wiener 
Polytechnicum.     Berlin,  1880.     Verlag  von  R.   Oppenheim. 

Bie  Quebracho  Einde,  von  Br.  Ad olph  Hansen.  Berlin.  Verlag  von 
Julius  Springer. 

Bie  WirJiiingen  der  Quebraclwdrogen.  Der  gegenwiirtige  Stand  der 
Prage  nach  der  "Wirkung  der  Aspidosperma  Quebracho  (Q. 
bianco)  und  Loxopterygium  Lorentzii  (Q.  Colorado)  fiir  prak- 
tische  Aerzte  und  Pharmaceuten  dargestellt  von  Br.  Franz 
Penzold  in  Erlangen.  Erlangen,  1881.  Verlag  von  Ed. 
Besold. 

Ber  Kaffee  in  naturliistorischer,  didtetischer  und  mediciniscTier 
Hinsiclit.  Populare  Darstellung.  Von  Br.  8.  A.  Scliivartzopf. 
Weimar,  1881.     Verlag  von  B.  P.  Voigt.     138  Seiten. 

Chemisclies  iiber  die  Samen  von  XantMmn  struuiariuni  von  ^1. 
Zander.     Verlag  von  Karow  in  Dorpat. 

Brugs  that  Enslave :  The  Opium,  Morpbine,  Chloral,  and  Hashisch 
Habits.  By  Br.  H.  R.  Kane.  12mo,  pp.  ix.-224.  Phila- 
delphia. 

Poisojis :  their  Effects  and  Antidotes.  By  A.  B.  Prescott,  21. B., 
F.C.S.,  of  Ann  Arbor,  Mich.,  Professor  of  Applied  Chemistry 
in  the  University  of  Michigan,  etc.,  etc. 

JahresbericM  uber  die  Fortschriite  der  Pharmacog7iosie,  Pharinacie, 
und  Toxicologie,  Herausgegeben  von  Br.  N.  Wulfsberg.  Unter 
Mitwirkung  von  Prof.  G.  Bragendorff  und  Prof.  W.  Mamie. 
Neue  Polge.  14  Jahrgang.  Gottingen.  Vandenhoeck  und 
Rnprecbt's  Verlag,  1880.     304  Octav  Seiten. 


BIBLIOGRAPHY,  309 


PHARMACY. 

Historical  Sketch  of  the  Progress  of  Pharmacy  in  Great  Britain.  By 
Jacob  Bell  and  Theoi:)hilus  Redwood. 

Handbuch  der  pharmaceutischen  Praxis.  Fiir  Apotheker,  Aerzte, 
Droguisten  und  Medicinalbeamte,  bearbeitet  von  Dr.  Mermann 
Hajer.  Mit  zahlreiclien  in  den  Text  eingedruckten  Holz- 
scbnitten.  Erganzangsband  in  6  Lieferungen.  Berlin,  1881. 
Verlag  von  Julius  Springer. 

Traite  de  pharmacie,  par  M.  Mace,  professeur  a  FEcole  de  mcdecine 
et  de  pharmacie  de  Rennes. 

Traite  de  pharmacie  galenique,  par  If.  Edme  Bourgoin,  professeur  a 
I'Ecole  de  pharmacie,  professeur  agrege  a  I'Ecole  de  niedecine, 
membre  de  I'Academie  de  medeciue.  Paris,  1880,  chez  Adrien 
Delahaye  et  Em.  Lecrosnier,  editeurs. 

Compendium  der  Pharmacie.  Chemisch-pharmaceutische  Praparaten- 
kunde  mit  Beriicksichtigung  der  Pharmacopoea  Austriaca, 
Hungarica,  Germaniae  und  der  oesterr.  Militar-Pharmakopoe. 
Mit  erlauternden  Illustrationen,  nebst  Sammlung  der  -wichtig- 
sten  Apotheker- Gesetze  zum  Gebrauche  fiir  Medicinal-Beamte, 
Apotheker,  Aerzte,  Droguisten  und  fiir  Studirende  der  Phar- 
macie und  Medicin.  Von  Br.  Richard  Godeffroij,  Vorstaud  des 
chemischen  Laboratoriums  des  Allgemeinen  ossterr.  Apotheker- 
Vereines.     Wien,  1880.     Verlag  von  Moriz  Perles. 

Contributions  a  la  Pharmacie  et  a  la  Therapeutiqiie.  Par  S.  Limousin. 
8vo,  pp.  337.     Paris. 

L''Oj}ici]ie  ou  Repertoire  dc  Pharmacie  2>ratiq2ie.  Par  Dorvaidt.  10^ 
edition.     Paris,  P.  Asselin,  1880. 

Selecta  e  Proescriptis.  Selections  from  Physician's  Prescriptions. 
By  J.  Pereira.  17th  edition.  32mo,  pp.  356.  Published  by 
Churchill. 

Metric  Prescription  Booh :  Aid  iu  Metric  Prescription  Writing. 
By  0.  Oldberg.     12mo,  pp.  180.     Philadelphia. 


310  YEAR-BOOK    OP    PHARMACY. 

Supplement  to  tlie  American  Dispensatory.  By  JoJrn  King,  M.D., 
Professor  of  Obstetrics  and  Diseases  of  Women  and  Children 
in  the  Eclectic  Medical  Institute  of  Cincinnati,  etc. ;  and  J0J171 
TJ.  Lloyd,  Professor  of  Chemistry  and  Pharmacy  in  the  Eclectic 
Medical  Institute  of  Cincinnati.  8vo,  pp.  iv.,  202.  Cincinnati : 
Wilstach,  Baldwin  &  Co.,  1880. 

A  Compendium  of  Modern  Pharmacy  and  Druggists'  Formulary .  By 
Walter  B.  Kilner,  Springfield,  111.     1880,  8vo,  pp.  478. 

Die  wissenschaftlicJie  Aushildung  des  Apotheherlehrlings  und  seine 
Vorhereifung  zum  Geliiilfenexamen.  Mit  Riicksicht  auf  die 
neuesten  Anforderungen  bearbeitet  von  0.  SchUchum.  Zweite 
verbesserte  und  stark  vermehrte  Auflage.  Mit  5G0  Holz- 
schnitten  tind  einer  Vegetationskarte.  Leipzig.  Ernst 
Giinther's  Verlag.     764!  Seiten. 

Nouveau  Recueil  de  reglciacnts  relatifs  d  la  pharmacie.  Par.  M. 
8.  Boche.  Librairie  medicale  de  J.  P.  Megret,  58,  quai  de 
I'Hopital,  a  Lyon. 

Die  reichsgesetzliclien  Bestimmungen  ilher  die  Aushildung  und  Prii- 
fungen  der  Apotlielcer  %ind  Apotlielcergehilfen.  iJTebst  einem 
Anhange,  enthaltend  die  darauf  beziiglichen  Preussischen 
Ministerial-Verfiigungen.  Berlin,  1880.  R.  v.  Decker's 
Verlag,  Marquardt  und  Schenk. 

Die  ApotheJcen-Gesetzgebung  des  deutschen  Reiches  und  der  Einzel- 
staaten,  a%if  der  Grundlage,  der  allgemeinen  politischen  Handels- 
und  Gewerbegesetzgehung  dargestellt.  Heraasgegeben  und  mit 
ausfiihrlichen  Erliiuterungen  versehen  von  Dr.  H.  Bottger, 
Redacteur  an  der  Pharmaceutischen  Zeitung.  II  Band : 
Landgesetzgebung.  Berlin.  Verlag  von  Julius  Springer. 
268  Seiten. 

Nogle  Bemaerhninger  om  den  nuvaerende  pliarmaceutisJce  Uddannelse 
i  Danmarh  och  TJdlandet  samt  et  Forslag  til  en  forbedret 
Uddannelse  of  Pharmaceuterne  i  Danmarh.  Af  H.  J.  Moller. 
Kobenhavn.  H.  Hagerups  Boghandel.  1881.  137  p.,  gr. 
Octav. 

Anmiaire  des  specialites  medicales  et  ptJiarmaceutiques.  Deuxieme 
annee.     Aux  bureaux  de  I'Annuaire,  20,  rue  de  Tournon. 


BIBLlOGKAi'HY.  oil 

Pharmaceutischar  Kaleiulcr  i'ilr  das  Deutsche  Reich  auf  das  Jahr 
1881.  Mit  Notizkalender  zum  tagHchen  Gebrauch  uebst  Hilfs- 
mitteln  fiir  die  pharmaceutische  Praxis.  Mit  einer  Beilage  : 
Pharmaceutisches  Jahrbuch.  Zehnter  Jahrgang  (XXI.  Jahrg. 
des  Pharm.  Kalenders  fiir  Norddeutschland) .  Berlin,  1881. 
Verlag  von  Julius  Springer. 

Thierdrztliche  Reeeptirhtmde  unci  Pharmaco^oe,  nebst  einer  Samm- 
lung  bewiihrter  Heilformeln,  von  Erdmann  8c  Herhvig.  4  Aufl, 
Verlag  von  Hirschwald  in  Berlin. 

Wiener  Pecept-Taschenbuch.  Dr.  Carl  Czuberha.  Eine  Sammlung 
der  in  den  Wiener  Kliniken  und  Ambulatorien  des  Wiener 
k.  k.  allgemeinen  Krankenhauses  am  meisten  verordneten 
Receptformeln  der  k.  k.  Professoren  und  Docenten :  Arlt, 
Bamberger,  Benedikt,  Billroth,  G.  Braun,  C.  Braun,  Drasche, 
Duchek,  Dumreicher,  Gruber,  Hebra,  Jaeger,  Meyuert,  Scheff, 
Schlager,  Schrotter,  Seegen,  Sigmund,  Spaeth,  Widerhofer, 
Zeissl  und  Zsigmondy.  l^ebst  einem  Anhange  iiber  Vergift- 
ungen.  Sechste  Auflage.  Wien,  Druck  und  Verlag  von  Carl 
Promme,  k.  k.  Hofbuchdruckerei,  1881. 

Proceedings  of  the  American  PJiarmaceutical  Association  at  the 
Twentij-eighth  Annual  Meeting.  1880.  Philadelphia :  Sher- 
man &  Co. 

Neio  York  State  Pharmaceutical  Association.  Proceedings  of  the 
Second  Annual  Meeting,  held  in  Syracuse,  May  19th  and  20th, 
1880.  Also  the  Constitution,  By-laws,  Proposed  Pharmacy 
Law,  and  Roll  of  Members. 

Proceedings  of  the  Pennsylvania  Pharmacetotical  Association  at  its 
Third  Annual  Meeting,  held  in  AUentown,  June  8th  and  9th, 
1880.  With  the  Constitution,  By-laws,  and  Roll  of  Members. 
8vo,  pp.  74. 

Proceedings  of  the  Tenth  Annual  Meeting  of  the  New  Jersey  Pharma- 
ceidical  Association.  Held  in  Jersey  City,  May  19th  and  20th, 
1880.     Camden,  1880,  8vo,  pp.  52. 

Proceedings  of  the  Wisconsin  Pharmaxeutical  Association.  First 
Annual  Meeting  held  in  Madison,  July  14th  and  16th,  1880. 


ol2  YEAR-BOOK    OF    PHARMACY. 

Proceedings  of  the  California  PJiarmaceiotical  Society  and  College  of 
Pharmacy,  and  Report  of  tltc  Eleventh  Annual  Meeting,  held  at 
San  Francisco,  Jan.  9th,  1880. 

Proceedings  of  the  Convention  of  Drtiggists,  and  of  the  First  Meeting 
of  the  Illinois  Pharmaceutical  Association,  held  at  Springfield, 
Dec.  7th  and  8th,  1880.     8vo,  pp.  87. 

Proceedings  of  the  Second  Annual  Meeting  of  the  Texas  State  Phar- 
maceutical Association,  held  in  the  City  of  Galreston,  May  13th 
and  14th,  1880. 

Proceedings  of  the  Ohio  State  Fharmaceidical  Association  at  its  Second 
Meeting,  held  at  Dayton,  0.,  May  19th,  1880.  Cleveland,  0. 
Pp.  32.  \ 

Proceedings  of  the  Convention  of  Druggists  and  of  the  Norti:-  Carolina 
Pharmaceutical  Association.     Munroe,  N.  C.     Pp.  25.    \ 

Proceedings  of  the  Connecticut  Pharmaceutical  Association  al  the 
Foicrth  Annual  Meeting,  held  in  New  Haven,  Feb.  4th,  1880. 
Pp.  75. 

Proceedings  of  the  Missouri  State  Pharmaceutical  Association,  held  at 
Moberly,  Oct.  26th,  1880.     8vo,  pp.  16. 


MAGNETISM,  ELECTRICITY,  HEAT,  LIGHT,  ETC. 

Magnetism  and  Electricity.  (Collins'  Advanced  Series.)  By  F. 
Guthrie.  New  edition.  12mo,  pp.  360.  Published  by  Col- 
lins. 

Handhoohs  to  Diagrams  in  Magnetism  and.  Electricity.  By  W.  Lees. 
Sheet  I. :  Magnetism.  Sheet  II.  :  Frictional  Electricity. 
12mo.     Published  by  W.  and  A.  K.  Johnston. 

Electricity.  (Manuals  of  Elementary  Science.)  By  F.  Jenhin. 
18mo,  pp.  134.     S.  P.  C.  K. 


\ 


BIBLIOGRAPHY.  313 

Electric  Liglif :  Its  Production  and  Use  ;  Embodjing'  Plain  Uirec- 
tions  for  the  working  of  Galvanic  Batteries,  Electric  Lamps, 
and  Dynamo-Electric  Machines.  By  /.  W.  Unpihart.  Edited 
by  F.  C.  Webb.  With  04  Illustrations.  Post  8vo,  pp.  304. 
Published  by  Crosby  Lock  wood. 

Electricttij  and  Heat,  being  Articles  contributed  to  the  Encyclo- 
paedia Britannica.  By  Sir  W.  Thomson.  4to,  pp.  GO.  Pub- 
lished by  Blackie. 

A  Practical  Treatise  on  Heat  as  apiylied  to  the  Useful  Arts.  By 
T.  Box.     Third  edition.     Post  8vo.     Published  by  Spon. 

Simple  Treatise  on  Heat.  By  W.  M.  Williams.  With  2G  Illustra- 
tions.    Post  8vo,  pp.  176.     Published  by  Chatto  &  Wiudus. 

Numerical  Examples  in  Heat.  Eor  the  Use  of  Teachers  and 
Students  preparing  for  Science  Examinations.  With  Answers. 
By  It.  E.  Dai/.     12mo,  pp.  48.     Published  by  Longmans. 

The  Elements  of  Sound,  Light,  and  Heat.  By  /.  G.  Buclcmaster. 
Eighth  edition,  entirely  revised.  12mo,  pp.  252.  Published 
by  Simpkiu. 

The  Nature  of  Light ;  with  a  General  Account  of  Physical  Optics. 
By  E.  Lommel.  Third  edition.  Post  8vo,  pp.  358.  (Interna- 
tional Scientific  Series).     Published  by  C.  Kegan  Paul. 

An  Elementary  Course  of  Practical  Physics.  By  A.  M.  Worthington. 
12mo,  pp.  50.     Published  by  Rivingtons. 

Leitfaden  filr  den  TJnterriclit  in  der  Physilc.  Von  C.  Baenitz.  Verlag 
von  Stubenrauch  in  Berlin. 


MISCELLANEOUS  SUBJECTS. 

Report  of  the  Annual  Meeting  of  the  British  Association  at  Sivansea, 
Swansea  :  Tweuey  &  Co. 

Popular  Lectures  on  ScientifiG  Subjects.  By  H.  Helmholtz.  Trans- 
lated by  E.  Atkinson.  With  an  Introduction  by  Prof.  Tyndall. 
Second  edition.     Post  8vo,  pp.  360.     Published  by  Longmans, 


314  YBAK-BOOK    OF    PHAEMACY. 

Text-Booh  of  Systematic  Mineralogy.  (Text-Books  of  Science.) 
By  H.  Bauerman.     12mo,  pp.  368.     Published  by  Longmans. 

LeJirbuch  der  Miner alogie  von  G.  TschermacJ:.  Verlag  von  Holder 
in  Wien. 

Gharacteres  luineralogici.  Charaderistik  der  Classen,  Ordnungen  und 
Fainilien  des  Mineralreiches  von  A.  Weisiach.  Verlag  von 
Engelhardt  in  Freiberg. 

Bevue  der  Fortschritte  der  Naturwissenscliafteii,  Herausgegeben  nnter 
Mitwirkung  bervorragender  Fachgelehrten  von  JDr.  H.  J. 
Klein.  Neue  Folge.  Erster  Band.  Physik.  Koln  und  Leip- 
zig. Verlag  von  Eduard  Heinrich  Mayer.  1881.  Jedes  Jabr 
erscheiut  ein  weiterer  Band  in  4  Heften,  Die  Reihenfolge  der 
einzelnen  Fiiclier  soil  sein :  Physik,  Astronomie,  Meteorologie, 
Chemie,  Botanik,  Urgeschichte,  und  Darwinismus. 

Practical  Phofography  :  Being  the  Science  and  Art  of  Photography 
Developed  for  Amateurs  and  Beginners.  By  0.  F.  Wheeler. 
Illustrated.  Post  8vo,  pp.  260.  Published  at  the  Bazaar 
Office. 

The  Microscope,  and  its  Belatioii  to  Medicine  and  Pharmacy.  Edited 
and  published  by  Dr.  C.  H.  Stoivell  and  L.  B.  Stowell.  Detroit : 
G.  S.  Davis. 

Leiffaden  zur  Anfertigung  milcroslcopischer  Bauerprdparate.  Von 
0.  Bachma/m,  Lehrer  an  der  Kreis-Ackerbauschule  in  Lands- 
berg  a.L.  Mit  87  Abbildungen.  Miinchen.  Verlag  von  R. 
Oldenbourg. 

Zeitschrift  fiir  milcroslcopische  Fleischscliau  und  populdre  MilcrosJcopie. 
Unter  Mitwirkung  bervorragender  Mikroskopiker  herausge- 
geben  und  redigirt  von  H.  G.  J.  Bunclcer.     Berlin. 

Lehrhuch  der  practischen  Toxicologic  fiir  practische  Aerzte  und 
Studirende,  Mit  Beriicksichtigung  der  gerichtsaerztlichen 
Seite  des  Faches,  bearbeitet  von  Br.  F.  A.  Falcl;  Prof,  der 
Pharmacologie  an  der  Universitiit  zu  Kiel.  Stuttgart.  Verlag 
von  Ferd.  Enke,  1880.     340  Seiten. 

Food  for  the  hivalid  ;  the  Convalescent,  the  Dyspeptic,  and  the  Gouty. 
By  /.  Milner  Fothergill,  M.D.,  Ediu.,  etc. ;  and  Horatio  C.  Wood, 
M.D.,  etc.     New  York :  Macmillan  &  Co.,  1880,  8vo,  pp.  157. 


BIBLIOGRAPHY.  315 

Die  Bodeutung  von  Flelschnalirung  und  FleiscJiconserven  mlt  Bezug 
auf  Prcisverhdltnissc.  Beitrag  zur  rationellen  Verpflegung  vom 
sanitilren  und  wirfchscliaftlicben  Stanclpunkte  fiir  Aerzte  und 
Beamte  von  Br.  Franz  Hofmann,  o  5.  Professor  und  Vorstand 
des  Lygienischen  Instituts  der  Universitat  Leipzig.  Leipzig, 
Verlag  von  F.  C.  W.  Vogel,  1880.     120  S.  in  Octav. 

On  the  Bigestive  Ferments,  and  the  Preparation  of  and  Use  of 
Artificially  Bigested  Food.  Lumleian  Lectures  for  1880.  By 
Br.  W.  Bohcrts.     8vo.     Published  by  Smith  &  Elder. 

La  Medecine  des  Ferments;  appliquee  publiquement  en  1861  au 
moyen  des  Antiferments :  Acide  phenique,  Ac.  salicylique, 
Phenate  d'Ammoniaque,  Sulfophenique,  lodophenique,  Alcool, 
Arsenic,  Mercure,  Phosphore,  Quinine,  Soufre,  Fer ;  par  le  Br. 

Beclat. 

Ueier  Conservirungsmittel,  inshesondere  uber  die  Venvendung  der 
Salicylsdure  fiir  Bier  iind  Wei7i.  Vortrag,  gehalten  von 
Apotheker  JR.  Jacohi  in  Elberfeld  im  Gewerbeverein  zu  Coin. 
Elberfeld,  Baedecker'sche  Bucbbandluug. 

Anto7i  Fischer's  Likdr-Fahrihation  in  ihrem  ganzen  JJmfange.  Voll- 
standiges  Hand-  und  Hilfsbuch,  entbaltend  1200  Recepte  zur 
Bereitung  aller  Sorten  einfacher  und  Doppelbranntweine,  von 
Usquebaugh,  Magentropfen,  Essenzen  und  Tincturen,  Extract, 
Rum,  Punsch,  Arak,  Cognac,  Franzbranntwein,  Alkoholaten 
und  Wassern,  sowie  von  Huiles.  Fiir  Branntweinbrenner, 
Conditoren,  Destillateure,  Restaurants,  Cast-  und  Schenkwirthe, 
sowie  fiir  Kaufleute.  IS'ebst  einer  Anleitung  zur  Darstellung 
der  Liqueure  auf  warmem  und  kaltem  Wege.  In  dritter 
vermehrter  und  verbesserter  Auflage  herausgegeben  von  Br. 
Fritz  Flsner,  Redacteur  "  Eisner's  Chemisch-techn.  Mittheil- 
ungen."  Mit  in  den  Text  gedruckten  Abbilduugen.  Halle, 
Verlag  von  Wilhelm  Knapp.     1881. 

Bie  Fahrikation  der  moussirenden  Getrilnlce  und  der  kiinstlichen 
Miner ahvdsser.  Praktische  Anleitung  zur  Fabrikation  aller 
moussirenden  Wiisser,  Limonaden,  Weine,  etc.  und  grlindliche 
Beschreibung  der  hierzu  nothigen  Apparate.  Mit  20  Abbil- 
duugen.   Von  OsTcar  Meitz.    Verlag  von  A.  Hartleben  in  Wien. 


316  YEAR-BOOK    OP   PHARMACY. 

Aerated  Waters,  and  Horn  to  Malce  Them.  By  /.  Goold.  London : 
Published  by  J.  Gilbert  Smith. 

Handvcrkaufs  Taxefilr  A_pothel-er.  Bearbeitet  von  Dr.  Carl  Bedall, 
Apotheker,  ausserord.  Mitglied  des  Kgl.  Bayr.  Ober-Medicinal- 
Ausschusses.  Dritte  voUstiindig  umgearbeitete  Auflage. 
Miiachen,  1881.     Yerlag  von  Julius  Grubert. 

The  Chemists  and  Druggists^  Diary  for  1881.  London  :  Office  of  the 
Chemist  and  Druggist.     1880. 


TRANSACTIONS 

OF    THE 

IJritisi^  IpljarmaaHtkiil  Canftrcira 

AT    THE 

EIGHTEENTH  ANNUAL  MEETING 

AT 

1^  O  I^  KI, 

1881. 


CONTENTS. 

Constitution  and  Rules  of  the  Conference. 

Alphabetical  List  of  Membees'  Names  and  Addeesses. 

Programme  of  Transactions  op  the  Conference  at  York,  1881 ;  including 

Titles  of  Papers. 
The    Transactions   of   the    Conference,  including    the    Papers   bead 

AND  Discussions  thereon. 
General  Index  to  the  Year-Book  and  Transactions. 


318 


^iritisfj  llbarmactuticiil  Canfcrcucc. 


CONSTITUTION. 


Art.  I.  This  Association  shall  be  called  The  British  Pharmaceutical  Conference,  and  its 
objects  shall  be  the  following: — 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

a<lvancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  thoLr  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  require  investigation,  and 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 
3    To  maintain  uncompromisingly  the  principle  of  jjurity  in  Medicine. 
4.  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 
ment of  Pharmacy,  by  receiving  from  them  delegates  to  the  annual  Conference. 
Art.  II. — Membership  in  the  Conference  shall  not  be  considered  as  conferring  any  guarantee 
of  professional  competency. 

RULES.    '' 

1.  Any  person  desiring  to  become  a  member  of  the  Conference  shall  be  nominated  in 
writing  by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thirds 
of  the  votes  given  being  needful  for  his  election.  If  the  application  be  made  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

3.  The  subscription  shall  be  7s.  6(i.  annually,  which  shall  be  due  in  advance  upon  July  1. 

'■i.  Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
application,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
may  be  expelled  for  improper  conduct  by  a  majority  of  three-fourths  of  those  voting  at  a 
general  meeting,  provided  that  fourteen  days'  notice  of  such  intention  of  expulsion  has 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

■i.  Every  association  established  for  the  advancement  of  Pharmacy  shall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-presidents  by  election, 
klie  past  Presidents  (who  shall  be  Vice-presidents),  a  Treasurer,  two  General  Secretaries,  one 
local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  ehgible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
ballot  of  those  present. 

6.  At  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
such  audited  accounts  to  be  presented  annually. 

8.  The  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

9.  These  rules  shall  not  be  altered  excejit  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
reports  shall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
annual  meeting. 

*,*  Autliors  are  specially  requested  to  send  the  titles  of  their  Papers  to  The  Secretary,  Bril. 
Pharm.  Conf.,  17,  Bloomshury  Square,  London,  W.C.,  two  or  three  weeks  before  the  Annual 
Meeting.    The  subjects  will  then  he  extensively  advertised,  and  thus  full  interest  will  be  secured. 


FORM  OF  NOMINATION. 

I  Nominate 
Name) _ 

(Address) .._ 

as  a  Member  of  the  British  Pharmaceutical  Conference. 

Memher. 

Bate 

This  or  any  similar  form  must  be  filled  up  legibly,  and  forwarded  to  The  Secretary,  Brit. 
Pharm.  Conf.,  17,  Bloomsbury  Square,  London,  W.C,  who  will  obtain  the  necessary  signature 
to  the  paper. 

Pupils  and  Assistants,  as  well  as  Principals,  are  invited  to  become  members. 
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The  Secretary, 

Brit.  Pharm.  Conf., 

17,  Bloomsbicry  Square, 

London,  W.C. 


324  BRITISH    PHAEMACECTICAL    COXFEUENCE. 


LIST   OF   MEMBERS. 

Abbott,  Mr.  J.,  145,  WoocThouse  Lane,  Leeds. 

Abraham,  Mr.  Alfred  C,  87,  Bold  Street,  LiverpooL 

Abraham,  Mr.  T.  F.,  87,  Bold  Street,  Liverpool. 

Abram,  Mr.  F.  W.,  Market  Place,  East  Derebam,  Norfolk. 

Ackerman,  Mr.  T.,  39,  Kedcliff  Hill,  Bristol. 

Adam,  Mr.  T.,  440,  St.  Vincent  Street,  Glasgow. 

Adams,  Mr.  A.  A..  Woolston,  Southampton. 

Adam,  Mr.  B.,  Gl,  Milbourne  Street,  Nottingham. 

Adams,  Mr.  F.,  Stoke-ou-Trent. 

Adlington,  Mr.  W.  B.,  6,  Weymouth  Street,  Portland  Place,  W. 

Agar,  Mr.  W. ,  Westgate,  Mansfield. 

Ainslie,  Mr.  W.,  58,  George  Street,  Edinburgh. 

Aitken,  Mr.  J.,  3,  Pitt  Street,  Edinburgh. 

Aitken,  Mr.  K.,  73,  Princes  Street,  Edinburgh. 

Alcock,  Mr.  H.,  Market  Street,  Tunstall,  Staffs. 

Alexander,  Mr.  J.,  Marsh  Lane,  Bootle,  Liverpool. 

Allan,  Mr.  W.,  90,  High  Street,  Dumfries. 

Allatt,  Mr.  F.  T.,  Frizington. 

Allchin,  Mr.  A.,  England  House,  Primrose  Hill  Koad,  N.W. 

Allen,  A.  H.,F.I.C.,  F.C.S.,  1,  Surrey  Street,  Sheffield. 

Allen,  Mr.  B.,  Hampton  Road,  Redland,  Bristol. 

Allen,  Mr.  C.  B.,  3,  Manchester  Terrace,  Kilburn,  N.W. 

Allen,  Mr.  G.,  Mid  Street,  Patbhead,  Kirkcaldy, 

Allen,  Mr.  J.,  George  Street,  Plymouth. 

Allen,  Mr.  W.,  48,  Henry  Street,  Dublin. 

Allen,  Mr.  W.  H.,  6,  Giltspur  Street,  E.G. 

Allen,  Mr.  W.  N.,  48,  Henry  Street,  Dublin. 

Allenby,  Mr.  W.,  Castlegate,  Helmsley,  Yorkshire. 

AlUs,  Mr.  F.,  137,  High  Street,  Tewkesbury, 

Allison,  Mr.  E.,  13,  Blanket  Eow,  Hull. 

Allwood,  Mr.  J.,  16,  Jail  Gate  Street,  Stafford. 

Amoore,  Mr.  A.  S.,  173,  Sloane  Street,  S.W. 

Amos,  Mr.  D.,  1,  Parade,  Canterbury. 

Amyot,  T.  E.,  F.R.C.S.,  Diss. 

Anchinleck,  H.  A.,  F.R.C.S.L,  etc.,  35,  York  Street,  Dublin. 

Anderson,  Mr.  A.  B.,  38,  Princes  Street,  Dundee. 

Anderson,  Mr.  D.  S.,  Forfar,  N.B. 

Anderson,  Mr.  E.   H.,  Denny,  Stirlingshire, 

Andrews,  Mr.  ,F.,  34,  Leinster  Terrace,  W. 

Andrews,  Mr.  G.  B.,  St.  George's,  Norwich. 

Anthony,  Mr.  D.,  39,  St.  Mary  Street,  Cardiff. 

Appleby,  Mr.  C. ,  Market  Place,  East  Retford. 

Appleby,  Mr.  E.  J.,  8,  Argyle  Street,  Bath. 

Appleby,  Mr.  G.  T.,  2,  Dagger  Lane,  Hull. 

Applegate,  Mr.  E.,  5,  Hercules  Terrace,  Holloway  Road,  N. 

Appleyard,  Mr.  R.,  50,  Park  Lane,  Bradford. 

Arblaster,  Mr.  C.  J.,  40a,  New  Street,  Birmingham. 

Archer,  Mr.  J.  S.,  Giiiseley,  Leeds. 

Archer,  Prof.  T.  C,  Museum  of  Science  and  Art,  Etliuburgh. 

Argue,  Mr.  J.,  Lower  Marloes,  Hemel  Hempstead. 

Armitage,  Mr.  G.,  30,  Hamilton  Street,  Greenock,  N.B. 

Armstrong,  Mr.  J.,  Kirkby  Stephen,  Westmoreland. 


BRITISH    PHARMACEUTICAL    CONFERENCE.  32' 

Arnold,  Mr.  A.,  Commercial  Arcade,  Guerusc.y. 

Arnold,  Mr.  S.,  42,  Mount  Ephraim,  Tunbridge  Wells. 

Arrandale,  Mr.  W.,  IG'J,  Manchester  Road,  Denton,  Lancashire. 

Arton,  Mr.  R.,  44,  Preston  Street,  Hulme,  Manchester. 

Arundel,  Mr.  M.  H.,  9,  Mildmay  Park,  N. 

Ashton,  Mr.  W.,  36,  Sloane  Square,  Chelsea,  S.W. 

Ashton,  Mr.  W. ,  77,  Lord  Street,  Southport,  Lancashire. 

Ashworth,  Mr.  T.,  I3rierfield-in-little-Marsdeu,  near  Burnley,  Lanes. 

Asquith,  Mr.  W.  C,  Market  Street,  Colne. 

Astley,  Mr.  J.,  4,  Broadgate,  Coventry. 

Aston,  Mr.  W.,  Tarporley,  Cheshire. 

Atkins,  Mr.  S.  R.,  Marketplace,  Salisbury. 

Atkins,  Mr.  W.  R.,  Market  Place,  Salisbury. 

Atkins,  Mr.  W.  S.,  lOG,  Broad  Street,  Birmingham. 

Atkinson,  Mr.  J.,  Tynemouth,  Northumberland. 

Atkinson,  Mr.  J.  G.,  2,  Albert  Terrace,  Kilburn,  N.W. 

Atkinson,  Mr.  L.,  121,  Greenwich  Road,  S.E. 

Atmore,  Mr.  G.,  High  Street,  Iving's  Lynn,  Norfolk. 

Attfield,  Prof.  J.,  Ph.D.,  F.R.S.,  etc.,  17,  Bloomsbury  Square,  W.C. 

Attwood,  Mr.  A.,  14,  Miles  Lane,  Cannon  Street,  B.C. 

Ault,  Mr.  J.,  Eastwood,  Notts. 

Austin,  Mr.  H.  F.,  126,  Bermondsey  Street,  S.E. 

Austin,  Mr.  W.,  395,  Nechells  Park  Road,  Birmingham. 

Ayre,  Mr.  G.,  Thirsk. 

Babtie,  Mr.  J.,  28,  High  Street,  Dumbarton. 

Backhouse,  Mr.  H.  N.,  76,  New  Bond  Street,  W. 

Badcock,  Mr.  H.,  101,  High  Street,  Lymington. 

Bagiiall,  Mr.  W.  H.,  7,  New  Street,  Lancaster. 

Bagshaw,  Mr.  H.  B.,  44,  Horse  Fair,  Birmingham. 

Bagshaw,  Mr.  ^y.,  37,  Terrace  Buildings,  Yorkshire  Street,  Oldham. 

Baigent,  Mr.  W.  H.,  Clifton  Road,  Shefford,  Beds. 

Baildon,  H.  B.,  B.A.,  73,  Princes  Street,  Edinburgh. 

Bailey,  Mr.  J.  H.     Address  unknown. 

Bailey,  Mr.  W. ,  Horseley  Fields  Chemical  Works,  Wolverhampton. 

Baily,  Mr.  J.,  44,  Hampstead  Hill  Gardens,  Hampstead,  N.W. 

Baine,  Mr.  J.  A.,  9,  West  Blackball  Street,  Greenock. 

Baker,  Mr.  C.  P.,  High  Street,  Chelmsford. 

Baker,  Mr.  F.,  Harnet  Street,  Sandwich. 

Baker,  Mr.  G.,  High  Street,  Cosham,  Hants. 

Baker,  Mr.  P.  C,  Magdalen  Street,  Norwich. 

Baker,  Mr.  T.  B.,  Cosham,  Hants. 

Balch,  Mr.  E.,  25,  Queen  Street,  Ramsgate. 

Balchin,  Mr.  E.  S.,  Melborn  Grove,  Champion  Hill,  S.E. 

Balcomb,  Mr.  J.,  10,  Suffolk  Parade,  Clieltenham. 

Baldock,  J.  H.,  F.L.S.,  F.C.S.,  3,  High  Street,  South  Norwood,  S.E. 

Balkwill,  Mr.  A.  P.,  106,  Old  Town  Street,  Plymouth. 

Ball,  A.,  M.R.C.S.,  St.  Leonards,  York. 

Ball,  T.,  L.R.C.P.E.,  L.S.A.,  21,  Donegall  Place,  Belfast. 

Ball,  Mr.  W.,  65,  Russell  Street,  Landport. 

Balls,  Mr.  G.,  189,  High  Street,  Deptford,  S.E. 

Ballv,  Mr.  E.  F.,  Baldock. 

Baly,  Mr.  J.,  40,  High  Street,  Warwick. 

Bamford,  Mr.  J.  W.,  37,  Cronkeyshaw  Road,  Rochdale. 

Bancks,  Mr.  A.,  Guisbro',  Y'orks. 

Bannister,  R.,F. I.e.,  F.C.S.,  59,  Tregunter  Road,  South  Kensington,  S.W. 

Bannister,  Mr.  W.,  108,  Patrick  Street,  Cork. 

Barber,  Mr.  G.,  73,  Botanic  Road,  LivL'rpool. 

Barber,  Mr.  J.  S.,  Royal  Free  Hospital,  Gray's  Inn  Road,  W.C. 

Barclay,  Mr.  T.,  17,  Bull  Street,  Birmingham. 


326  BRITISH    PHARMACEUTICAL    CONFERENCE. 

Barford,  Mr.  J.  G.,  Wellington  Collepre,  Berks. 

Barker,  Mr.  CD.,  West  Park  Corner,  White  Ladies'  Road,  Clifton,  Bristol. 

Barker,  Mr.  W.  R.,  143,  New  Bond  Street,  W. 

Barnard,  Mr.  J.,  338,  Oxford  Street,  W. 

Barnes,  Mr.  B.,  57,  St.  Peter's  Street,  Derby. 

Barnes,  J.  B.,  F.C.S.,  1,  Trevor  Terrace,  Princes  Gate,  S.W. 

Barnett,  Mr.  A.,  5,  The  Colonnade,  Buxton,  Derbyshire. 

Barnitt,  Mr.  J.,  86,  The  Parade,  Leamington. 

Barr,  Mr.  R.,  Gourock,  N.B. 

Barraclough,  Mr.  T.,  Roscoe  Terrace,  Chapeltown  Road,  Leeds. 

Barret,  E.L.,  B.Sc,  F.I.C.,  53,  Springfield  Road,  St.  John's  Wood,  N.W. 

Barrett,  F.  J.,  F.C.S.,  Messrs.  Wvley's  &  Co.,  Coventry. 

Barrett,  Mr.  J.  T.,  30,  Regent  Street  West,  Leamington. 

Barrett,  Mr.  T.  G.,  Church  Street.  Ilcbester. 

Barron,  Mr.  F.,  117,  Bush  Lane,  E.G. 

Barron,  Mr.  W.,  37,  Winchcomb  Street,  Cheltenham. 

Barton,  Mr.  A.,  Campbeltown,  Argyleshire. 

Barton,  Mr.  A.  F.  G.,  115,  Edge  Lane,  Liverpool. 

Barton,  Mr.  H. ,  Bridge  Street,  St.  Ives,  Hunts. 

Barton,  Mr.  H.,  77,  King's  Road,  Brighton. 

Barton,  Mr.  H.  E.,  High  Street,  Kenilworth. 

Barton,  Mr.  S.  W. ,  Nevill  Street.  Southport. 

Bascombe,  F.,  A.I.C.,  180,  New  Bond  Street,  W. 

Batchelor,  Mr.  A.  E.,  90,  West  Street,  Fareham,  Hants. 

Bateman,  Mr.  T.  H.,  2,  Leith  Terrace,  Kilburn,  N.W. 

Bates,  Mr.  J.,  Wellington,  Salop. 

Bates,  Mr.  W.  I.,  IIG,  Mill  Street,  Macclesfield. 

Bateson,  Mr.  T.,  23,  Stricklandgate,  Kendal. 

Bathe,  Mr.  R.  S.,  7,  Lower  Terrace,  Netting  Hill,  W. 

Bathgate,  Mr.  W.  L.,  23,  Canning  Place,  Liverpool. 

Batting,  Mr.  T.G.,  98,  The  New  Parade,  Calverley  Road,  Tnnbridge  Wells. 

Batty,  Mr.  T.,  154,  Walmgate,  York. 

Baxter,  Mr.  G.,  13,  Foregate  Street,  Chester. 

Bayley,  Mr.  G.  H.,  12,  Yictoria  Road,  Saltaire,  near  Leeds. 

Bayley,  Mr.  W..  3,  Earle  Street,  Crewe. 

Baynes,  J.,F.I.C.,F.C.S.,Laboratory,Royal  Chambers,  Scale  Lane,  Hull. 

Baynes,  Mr.  J.,  24,  Waterworks  Street,  Hull. 

Beach,  Mr.  J.,  Bridport. 

Beal,  Mr.  E.  J.,  Ilford. 

Beanland,  Mr.  S.,  11,  Arctic  Parade,  Great  Horton,  Bradford,  Yorks. 

Beatt,  Mr.  D.,  2,  Duke  Street,  Huntly. 

Beatty,  Mr.  J.,  Ballymena,  Ireland. 

Beaumont,  Mr.  C.  F.  J.  B.,  1,  High  Street,  Chislehurst,  S.E. 

Beck,  Mr.  H.,  Albrighton,  Wolverhampton. 

Beetham,  Mr.  M. ,  7,  Promenade  Villas,  Cheltenham. 

Beggs,  Mr.  G.  D.,  Medical  Hall.  Dalkev,  Ireland. 

Beltield,  Mr.  W.,  267,  Stamford  Street,"  Ashton-under-Lvue. 

Bell,  Mr.  C.  B.,  6.  Spring  Bank,  HuU. 

Bell,  Mr.  F.,  36,  Tvrrei  Street,  Bradford. 

Bell,  Mr.  F.  E.,  Tow  Law. 

Bell,  Mr.  F.  R.,  New  Beckenham,  Norfolk. 

Bell,  Mr.  .1.,  Haltwhistle. 

Bell,  Mr.  T.,  Ambleside. 

Bell,  Mr.  T.,  jun.,  Ambleside. 

Bell,  Mr.  W.  H.,  23,  CoUiergate,  York. 

Bell,  Mr.  W.  H.,  96,  Albany  Street,  N.W. 

Bellamy,  Mr.  R.,  Bedale. 

Benger,  F.  B.,  F.C.S.,  7,  Exchange  Street,  Manchester. 

Bennett,  Mr.  G.,  15,  Penley's  Grove  Street,  York. 

Bennett,  Mr.  H.,  112,  Upper  George  Street,  Kingstown. 


BRITISH    PHARMACEUTICAL    CONFERENCE,  327 

Beunett,  Mr.  J.,  14,  ^Vatel•loo  Road,  Widnes,  near  Warrington. 

Bennett,  Mr.  R.,  3,  King  Street,  Sheffield. 

Bennett,  Mr.  S.,  Tnustall,  North  Staffs. 

Bentley,  Prof.  E.,  M.R.C.S.,  F.L.S.,  17,  Bloomsbury  Square,  "W.C. 

Bernays,  A.  J.,  Ph.D.,  F.C.S.,  St.  Thomas's  Hospital,  S.E. 

Berry,  Mr.  E.,  The  Cross,  Gloucester. 

Berry,  Mr.  J.  P.,  Corn  Exchange,  Northampton. 

Berry,  Mr.  T.,  189,  Henshaw  Street,  Oldham. 

Berry,  Mr.  W.,  4,  Hampton  Terrace,  Redland,  Bristol. 

Best,  Mr.  J.,  6,  Queensdown  Road,  Clapton,  E.  [Middlesex. 

Best,  T.  F.,   F.I.C.,   F.C.S.,   Aldersgate   Chemical  Works,  Southall, 

Bettle,  Mr.  J.  A.,  24G,  Goldhawk  Road,  W. 

Betty,  Mr.  S.  C,  1,  Park  Street,  Camden  Town,  N.W. 

Bevan,  Mr.  C.  F.,  Church  Street,  Harwich. 

Bickerdike,  W.  E.,  F.I.C.,  F.C.S.,  Surbiton  Place,  Blackburn. 

BickneU,  Mr.  W.,  97,  Ebury  Street,  Pimlico,  S.W. 

Biddiscombe,  Mr.  C,  60,  St.  James's  Place,  Plumstead,  S.E. 

Bienvenu,  Mr.  J.,  Southampton. 

BifBu,  Mr.  T.,  56,  North  Street,  Taunton. 

Billing,  Mr.  T.,  8G,  King's  Road,  Brighton. 

Bilhugton,  Mr.  F..  127,  Wavertree  Road,  Liverpool. 

Bilson,  Mr.  F.  E.,  Mill  Gate,  Newark,  Notts. 

Bindloss,  Mr.  G.  F.,  97,  Leighton  Road,  N.W. 

Biugley,  Mr.  -J.,  Northampton. 

Binnie,  Mr.  R.,  137,  High  Street,  Dumbarton,  N.B. 

Birch,  Mr.  H.  C,  7,  Church  Road,  Upper  Norwood,  S.E. 

Bird,  Mr.  A.,  82,  Wood  Lane,  Shepherd's  Bush,  W. 

Bird,  Mr.  G.,  Topsfield  Place,  Crouch  End,  N. 

Bird,  Mr.  M.  M.,  Blandford. 

Bird,  Mr.  W.  L.,  10,  Alexandra  Villas,  Uxbridge  Road,  W. 

Birkett,  Mr.  J.,  10,  The  Crescent,  Morecambe,  Lanes. 

Bishop,  Mr.  R.,  Broad  Street,  Eve,  Suffolk. 

Bishop,  Mr.  A.,  Specksfiekls,  Booth  Street.  E. 

Bishop,  Mr.  W.  M.,  785,  Old  Kent  Road,  S.E. 

Blabey,  Mr.  J.  .7.,  Allerton  Road,  Woolton,  near  Livei-pool. 

Black^  Mr.  J.,  7,  Bothwell  Circus,  Glasgow. 

Black,  Mr.  J.  H.,  Moffat,  Dumfriesshu-e. 

Blackshaw,  Mr.  T.,  35,  Market  Place,  Burslem. 

Blain,  Mr.  W.,  Market  Street,  Bolton. 

Bland,  Mr.  H.,  S3,  Newborough  Street,  Scarborough. 

Bland,  T.  F.,  F.C.S.,  Analytical  Laboratory,  Stourbridge. 

Blaushard,  Mr.  G.,  Leith  Walk,  Edinburgh. 

Blatchley,  Mr.  T.,  Yeadon,  Yorks. 

Bletsoe.'Mr.  J.,  1,  Hill  Street,  Richmond,  Surrey. 

Blisset,  Mr.  AV.,  Romsey,  Hants. 

Blood,  Mr.  C.,Formby,  Lancashire. 

Blunt,  Mr.  J.  H.,  46,  Drapery,  Northampton. 

Blyton,  Mr.  J.,  43,  Heywood  Street,  Cheetham,  Manchester. 

Bolam,  Mr.  J.,  38,  Northumberland  Street,  Newcastle-on-Tyne. 

Bollans,  Mr.  E.,  43,  Clements  Street,  Leamington. 

Bolton,  Mr.  C.  A.,  Carlton  Street,  Nottingham. 

Bonnett,  Mr.  T.  B.,  7,  Heathfield  Street,  Swansea. 

Boor,  Mr.  F.,  Fallowfield,  Manchester. 

Boorne,  Mr.  C,  Union  Street,  Bristol. 

Booth,  Mr.  .J.,  5,  Darwen  Street,  Blackburn. 

Booth,  Mr.  J.,  Elmfield,  Rochdale. 

Booth,  Mr.  .!.,  Heckmondwike. 

Booth,  Mr.  W.  G.,  30,  Swan  Street,  Manchester. 

Booth,  W.  H.,  M.R.C.S.,  St.  James's  Street,  Sheffield. 

Bordass,  Mr.  J.,  Market  Place,  Driffield,  Yorks. 


328  BRITISH    PHARMACEUTICAL    CONFERENCE. 

Borland,  Mr.  J.,  F.C.3.,  F.B.M.S.,  7,  King  Street,  Kilmarnock. 

Borrett,  Mr.  H.,  Harleston,  Norfolk. 

Borthwick,  Mr.  A.  J.,  Market  Place,  Selkirk. 

Bostock,  Mr.  W.,  Sylvester  House,  Asbton-irnder-Lyne. 

Botbam,  Mr.  G.,  Medical  Hall,  Levenshulme. 

Botham,  Mr.  J.,  ISO,  Bury  New  Koad,  Manchester. 

Botbamley,  Mr.  C.  H.,  The  Yorkshire  College,  Leeds. 

Bottle,  A.,  F.C.S.,  Townwall  Street,  Dover. 

Botterill,  Mr.  G.  T.,  208,  Freeman  Street,  Great  Grimsby,  Lines. 

Boucher,  Mr.  J.,  4,  Union  Street,  Bristol. 

Bonrdas,  Mr.  I.,  48,  Belgrave  Road,  S.W. 

Bowden,  Mr.  T.  L.,  6,  Quay  Street,  Bristol. 

Bowden,  Mr.  \V.,  294,  Liverpool  Road,  Patricroft,  Lancashire. 

Bowker,  Mr.  W.,  20,  Manor  Street,  Bolton. 

Bowles,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 

Bowling,  Mr.  J.  H.,  1,  Dimoud  Street,  Pembroke  Dock. 

Bowman,  Mr.  E.  J.,  Victoria  Street,  Douglas,  Isle  of  Man. 

Boyce,  Mr.  G.,  Chertsey. 

Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 

Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Catbcart  Road,  South  Kensington,  S.W. 

Bradbury,  Mr.  Thomas,  130,  Hyde  Lane,  Hyde. 

Braddocii,  Mr.  H.,  38,  Queen's  Road,  Oldham. 

Bradley,  Mr.  C,  30,  Market  Place,  Reading. 

Bradlev,  Mr.  F.,  11,  Sturt  Street,  Shepherdess  Walk,  N. 

Bradley,  Mr.  T.  D.,  81,  Monkton  Street,  Ryde,  Isle  of  Wight. 

Bradshaw,  Mr.  C.  H.,  95,  Mare  Street,  Hackney,  E. 

Bradv,  H.  B.,  F.R.S.,  etc.,  Hillfield,  Gateshead. 

Bragg,  Mr.  W.  B.,  Market  Harborough. 

Brailsford,  Mr.  H.,  Battle. 

Branson,  Mr.  F.  W.,  338,  Oxford  Street,  W. 

Brayshay,  Mr.  T.,  38,  High  Street,  Stockton-on-Tees. 

Brearey,  Mr.  W.  A.,  Prospect  Hill,  Douglas,  Isle  of  Man. 

Breeze,  Mr.  G.,  36,  Catherine  Street,  Devonport. 

Bremner,  Mr.  J.,  Buckie,  Bani^'shire,  N.B. 

Brevitt,  Mr.  W.  Y.,  Darlington  Street,  Wolverhampton. 

Brewster,  Mr.  W.,  Market  Place,  Kingston-on-Thames. 

Bridgman,  Mr.  W.  L.,  St.  Mary  Church,  Torquay. 

Brierley,  Mr.  J.,  23,  Bridge  Street,  Burton-ou-Trent. 

Bright,  Mr.  R.,  29,  Broad  Bridge  Street,  Peterboro. 

Brightmore,  Mr.  W.,  237.  Maida  Vale,  W. 

Broad,  Mr.  J.  M.,  Rise  House,  Hornsey  Rise,  N. 

Brockett,  Mr.  R.  H.,  41,  Northumberland  Street,  Newcastle-on-Tyne. 

Brocklehurst,  Mr.  W.,  Hayfield,  Stockport. 

Brodie,  Mr.  R.,  253,  Crown  Street,  Glasgow. 

Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 

Brooke,  Mr.  S.,  Gomersal,  near  Leeds. 

Brooke,  Mr.  T.,  Aire  Street,  Leeds. 

Brougbton,  Mr.  A.,  99,  Meadow  Lane,  Leeds. 

Brown,  Mr.  A.  H.,  Shaukiin,  Isle  of  Wight. 

Brown,  Mr.  A.  J.,  55,  Trafalgar  Terrace,  Greenwich,  S.E. 

Brown,  Mr.  D.,  93,  Abbey  Hill,  Edinburgh. 

Brown,  Mr.  G.  B.,  35,  Church  Street,  Sheffield. 

Brown,  Mr.  H.,  40,  Aldersgate  Street,  E.C. 

Brown,  Mr.  J.,  187,  Mill  Street,  Great  Ancoats,  Manchester. 

Brown,  Mr.  R.  D.,  Loose  Hill,  Loose,  near  Maidstone. 

Brown,  Mr.  W.  B.,  100,  Fishergate,  Preston,  Lanes. 

Brown,  Mr.  W.  S.,  113,  Market  Street,  Manchester. 

Brownen,  G.,  F.C.S. ,  143,  New  Bond  Street,  W. 

Brunker,  J.  E.,  M.A.,  G8,  Grafton  Street,  Dublin. 

Bryne,  Mr.  J.,  Cheddar,  Somerset. 


BRITISH    PHAKMACEUTICAL   CONrERENCE.  329 

Buchauan,  Mr.  J.,  52,  North  Bridge,  Edinburgh. 

Buchanan,  T.  D.,  M.D.,  24,  Westminster  Terrace,  Glasgow. 

Buck,  Mr.  J.  M.,  179,  Bedford  Street  South,  Liverpool. 

Buck,  Mr.  R.  C,  192,  Breck  Road,  Liverpool. 

Buck,  Mr.  T.,  Briukburn,  Stamford  Hill,  N. 

Buckett,  Mr.  A.  H.,  16,  Market  Place,  Penzance,  Cornwall. 

Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Road,  W.C. 

Buckle,  Mr.  J.,  Market  Place,  Maltou,  Yorks. 

Buckley,  Mr.  J.,  Mosslev. 

Bull,  Mr.  B.,  High  Street,  Royston,  Herts. 

Bullen,  Mr.  T.,  36,  Church  Road,  Second  Avenue,  Hove,  Brighton. 

Bullock,  Mr.  F.,  5,  Hawkhurst  Terrace,  Anerley  Road,  Anerley. 

Bullock,  J.  L.,  F.LC,  F.C.S.,  3,  Hanover  Street,  W. 

Biu-ch,  Mr.  W.,  High  Street,  West  Bromwich. 

Bm-den,  Mr.  E.  M. ,  38,  Duke  Street,  Grosvenor  Square,  W. 

Burdon,  Mr.  J.,  Claypath,  Durham. 

Burdwood,  Mr.  J.,  30,  Frankfort  Street,  Plymouth. 

Burgees,  Mr.  F.  C,  Fethard,  Tipperary. 

Burgess,  Mr.  J.  S.,  63,  Regent  Road,  Salford. 

Burgess,  Mr.  R.,  Winsford,  Cheshire. 

Burldnshaw,  Mr.  W.  T.,  Belper,  Derbyshire, 

Burlinson,  Mr.  T.,  2,  John  Street,  Sunderland. 

Burn,  Mr.  D.  H.,  High  Street,  Arbroath. 

Burn,  Mr.  T.,  13,  Frank  Place,  North  Shields, 

Burn,  Mr.  W.,  19,  Market  Street,  Durham, 

Burnett,  Mr.  G.  T.,  Stogumber,  Taunton. 

Burns,  Mr.  W.,  109,  High  Street,  Ayr,  N.B. 

Burrell,  Mr.  G.,  116,  High  Street,  Montrose. 

Burroughs,  Mr.  S.  M.,  8,  Snow  Hill,  Holboru  Viaduct,  E.C, 

Burrows,  Mr,  H.  C,  9,  Russell  Square,  Leicester. 

Burt,  Mr.  G.  E.,  76,  York  Place,  Westminster,  S.W. 

Burt,  Mr.  J.,  61,  Montague  Street,  Worthing. 

Burton,  Mr.  J.  D.,  397,  Cambridge  Road,  E, 

Bury,  Mr.  J.,  9,  King  Street,  Manchester. 

Busby,  Mr.  H.  H.,  103,  Westminster-bridge  Eoad,  S.E, 

Busby,  Mr.  J.,  Harpenden,  Herts. 

Buscall,  Mr.  H.  J,,  126,  High  Street,  Burton-on-Trent, 

Bush,  Mr.  W.,  Chemical  Works,  York  Street,  Walworth,  S.E. 

Butler,  Mr.  C,  133,  St.  George  Street,  E. 

Butler,  Mr.  E.  H.,  28,  Newarke  Street,  Leicester. 

Butler,  Mr.  J.,  jun.,  Great  Bridge,  Tipton. 

Butt,  E.  N.,  F.C.S.,  13,  Curzon  Street,  W, 

Butterworth,  Mr,  A.,  37,  Wakefield  Eoad,  Bradford,  Yorks. 

Caley,  Mr,  A.  J.,  Chapel  Field,  Norwich, 

Callaway,  Mr.  L.,  133,  Oxford  Street,  W. 

Calvert,  Mr.  R.,  Market  Cross,  Stokesley,  Yorks. 

Cameron,  Mr.  J.,  F.LC,  Laboratory,  Somerset  House,  W.C. 

Cannell,  Mr.  W.,  Queen's  Square,  Wolverhampton. 

Cautrell,  Mr.  W.,  70,  Suffolk  Road,  Sheffield. 

Cardwell,  Mr.  E.,  Market  Street,  Lancaster. 

Cardwell,  Mr.  E.,  64,  Minster  Street,  Reading. 

Carlton,  Mr.  W.  P.,  8,  High  Street,  Horncastle, 

Carr,  Mr.  G.,  165,  Devonshire  Street,  Sheffield 

Carr,  Mr.  W.,  170,  Wharf  Street,  Leicester. 

Carr,  Mr.  W.  G.,  High  Street,  Berwick-on-Tweed. 

Carr,  Mr.  W.  P.,  Berwick-on-Tweed. 

Carruthers,  Mr.  G.,  Coundon,  Bishop  Auckland. 

Carteighe,  M.,  F.LC,  F.C.S. ,  180,  New  Bond  Street,  W, 

Carter,  Mr.  E.,  York  Glass  Company,  York. 


BRITISH  PHAEMACEUTICAL  COXFERENCE. 

Carter,  Mr.  T.,  Church  Street,  South  Shore,  Blackpool. 

Carter,  Mr.  W.,  2  Union  Terrace,  Cheetham  Hill,  Manchester. 

Cartwright,  Mr.  W.  A.,  Astley  Bridge,  Bolton. 

Cartwright,  Mr.  W.,  Ironmarket,  Newcastle,  Staffs. 

Caswell,  Mr.  H,  W.,  5,  Cheap  Street,  Bath. 

Caunce,  Mr.  J.,  Turvey,  Bedfordshire. 

Caw,  Mr.  J.,  Cupar,  Fife,  N.B. 

Cawdell,  Mr.  G.,  12,  Loudon  Street,  Hyde  Park,  W. 

ChaUice,  Mr.  W.  G.  W.,  34,  Villiers  Street,  Strand,  W.C. 

Chamberlain,  Mr.  H.  G.,  3,  Market  Place,  Ptugby. 

Chamberlain,  Mr.  "W.,  Downton,  near  Salisbury,  "Wilts. 

Chambers,  Mr.  J.,  Eastwood,  Notts. 

Chaplin,  Mr.  J.  L. ,  Cornmarket,  Wakefield,  Yorks. 

Chapman,  Mr.  H.,  52,  Newborough  Street,  Scarborough. 

Chapmau,  Mr.  J.  J.,  20,  Boundary  Eoad,  N.W. 

Chapman,  Mr.  W.,  Grassington. 

Charity,  Mr.  W.,  7,  Fen  Court,  Fenchurch  Street,  E.C. 

Chater,  Mr.  E.  M.,  129,  High  Street,  Watford. 

Chellew,  Mr.  W.  D.,  79,  Lord  Street,  Liverpool. 

Chessall,  Mr.  R.,  Fore  Street,     idmouth. 

Cheverton,  G.,  F.C.S.,  The  Broadway,  Tunbridge  Wells. 

Chipperfield,  Mr.  R.,  Eedcliffe  House,  Southampton. 

Chislett,  Mr.  C,  Lanark,  N.B. 

Church,  Prof.  A.  H.,  M.A.,  F.T.C.,  F.C.S.,  Eoyston  House,  Kew. 

Church,  Mr.  H.  J.,  Cambridge. 

Churchouse,  Mr.  W.  B.,  Chard. 

Clapham,  Mr.  J.,  Wade  Lane,  Leeds. 

Clapham,  Mr.  J.  W.,  junr.,  Oak  House,  Meamwood  Road,  Leeds. 

Clapp,  Mr.  E.  F.,  35,  Church  Street,  Stoke  Newiugton,  N. 

Clarabut,  Mr.  J.  B.,  170,  Lower  Street,  Deal. 

Clark,  Mr.  L,  15,  Mytongate,  Hull. 

Clark,  Mr.  J.,  Melbourne  Terrace,  York. 

Clark,  Mr.  J.  A.,  48,  The  Broadway,  London  Fields,  Hackney,  E. 

Clark,  Mr.  J.  W.,  Belvoir  Street,  Leicester. 

Clark,  Mr.  S.  P.,  34,  Rotherglen  Road,  Glasgow. 

Clark,  Mr.  W.  G.,  Kirkby,  South  Lowestoft. 

Clark,  W.  I.,  D.Sc,  A.I.C.,  26,  South  Cannongate,  Ediuhui'gh. 

Clarke,  Miss  I.  S.,  18,  Spring  Street,  Paddington,  W. 

Clarke,  Mr.,  Clarke,  Bleasdale  &  Co.,  York. 

Clarke,  Mr.  G.  B.,  3,  High  Street,  Woburn. 

Clarke,  Mr.  J.,  88,  George  Street,  Croydon. 

Clarke,  Mr.  J.  A.,  138,  London  Street,  Glasgow. 

Clarke,  Mr.  J.  T.,  14,  Ashley  Road,  Bowdon,  Manchester. 

Clarke,  Mr.  T.,  19,  Market  Place,  Stockport. 

Clarke,  Mr.  T.  M.,  50,  George  Street,  Richmond,  Sui-rey. 

Clarke,  Mr.  W.  H.,  51,  Plumstead  Road,  Plumstead. 

Clarke,  Mr.  W.  L.,  The  Pa-pement,  Forest  Hill,  S.E. 

Clarkson,  Mr.  T.,  Silver  Street,  Gainsborough. 

Claypole,  Mr.  A.  H.,  York  Town,  Farnborough  Station,  Surrey. 

Clayton,  Mr.  F.  C,  18,  St.  James's  Road,  Birmingham. 

Clayton,  Mr.  J.  W.,  24,  Richmond  Terrace,  Blackburn. 

Clayton,  Mr.  W.,  41,  Wicker,  Sheffield. 

Cleave,  Mr.  S.  W.,  106,  Fenchurch  Street,  E.C. 

Cleave,  Mr.  AV.,  Chudleigh. 

Cleaver,  E.  L.,  F.I.C.,  F.C.S.,  209a,  King's  Road,  Chelsea,  3.W. 

Clews,  Mr.  E.  J.,  37,  Darlington  Street,  Wolverhampton. 

Chfford,  Mr.  T.  A.,  3,  Kildare  Terrace,  Westbourne  Park,  W. 

Clift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 

Clift,  Mr.  H.,  Weiden  Hill,  Aylesbury,  Bucks. 

Clifton,  Mr.  E.  S.,  Corn  Hill,  Ipswich. 


DEITISH    PHARMACEUTICAL    CONFERENCE.  331 

Cliftou,  Mr.  r.,  34,  Corn  Market,  Derby. 

Clotworthy,  Mr.  S.,  15,  Bridge  Street,  Belfast. 

Clougb,  Mr.  J.,  11,  High  Street,  Northwicli. 

Coates,  Mr.  E.,  21,  Duke  Street,  Edinburgh. 

Coates,  Mr.  J.  M.,  53,  Clayton  Street  East,  Newcastle-on-Tyne. 

Cocher,  Mr.  J.  A.,  3,  St.  James  Street,  Kings  Lynn. 

Cocking,  Mr.  F.  J.,  10,  Wellington  Street,  Teignmouth. 

Cocks,  Mr.  J.  W. ,  1,  Madeira  Place,  Torquay. 

Cocksedge,  Mr.  H.  B.,  Mitre  Square,  Aldgate,  E.G. 

Cocksbott,  Mr.  W.,  32,  Westgate,  Bradford. 

Cockton,  Mr.  J.,  High  Street,  Maryport. 

Codd,  Dr.  F.,  51,  Duke  Street,  Devonport. 

Colchester,  Mr.  W.  M.,  junr.,  53,  Coronet  Street,  Old  Street,  N. 

Coldwell,  Mr.  D.  B.,  20,  Sussex  Street,  Warwick,  Square,  S.W. 

Cole,  Mr.  A.  C,  Comarques,  High  Road,  Lee,  S.E. 

Cole,  Mr.  A.  C,  High  Road,  Lee,  S.E. 

Cole,  F.  A.,  F.C.S.,  33,  Saint  Botolph's  Street,  Colchester. 

Cole,  Mr.  J.,  Barton-under-Needwood. 

Coles,  Mr.  F.,  18,  Brooke  Road,  Stoke  Newington  Common,  N. 

Coles,  Mr.  J.  C,  Chippenham,  Wilts. 

Coley,  Mr.  S.  J.,  57,  High  Street,  Stroud. 

Collett,  Mr.  C.  B.,  West  Green  Road,  South  Tottenham,  N. 

Collier,  Mr.  H.,  The  Dispensary,  Guy's  Hospital,  S.E. 

Collins,  Mr.  H.  G.  (Mr.  Russell's),  High  Street,  Windsor. 

Commans,  Mr.  R.  D.,  George  Street,  Bath. 

Conacher,  Mr.  D.,  Abbey  Corner,  Kelso. 

Congreye,  Mr.  G.  T.,  Rye  Lane,  Peckbam,  S.E. 

Connor,  S.,  M.R.C.S.E.,  L.A.H.D.,  Hill  Street,  Newry,  Ireland. 

Conroy,  M.,  F.C.S.,  31,  Fleet  Street,  Liverpool. 

Constance,  Mr.  E.,  114,  Leadenhall  Street,  E.C. 

Cook,  Dr.  E.  A.,  F.C.S.,  1,  Dunkeld  Place,  Hillhead,  Glasgow. 

Cook,  Mr.  R.,  28,  Market  Place,  Great  Grimsby,  Lincolnshire. 

Cooke,  Mr.  J.,  Waterview,  Blackrock,  Cork. 

Cooke,  Mr.  P.,  Church  Row,  Wandsworth,  S.W. 

Cooke,  P.  M.,  L.A.H.,  L.M.,  Enniscorthy. 

Cooke,  Mr.  W.,  27,  St.  Giles  Street,  Norwich. 

Cooke,  Mr.  W.  K.,  Mere  Street,  Diss. 

Cooley,  Mr.  W.  B.,  Dudley  Street,  Wolverhampton. 

Cooper,  Miss  H.,  33,  New  Bridge  Street,  E.C. 

Cooper,  Mr.  A.,  80,  Gloucester  Road,  South  Kensington,  S.W. 

Cooper,  Mr.  A.,  45,  Market  Street,  Ashby-de-Ia-Zouch. 

Cooper,  Mr.  F.  R.,  124,  Market  Street,  Manchester. 

Cooper,  Mr.  F.  T. ,  Stratton-St.-Mary,  Long  Stratton,  Norfolk. 

Cooper,  Mr.  G.,  99,  Fore  Street,  Exeter. 

Cooper,  Mr.  H.,  20,  Moor  Street,  Soho  Square,  W.C. 

Cooper,  Mr.  H.  G.,  24,  High  Street,  Grantham. 

Cooper,  Mr.  H.  P.,  43,  Aubert  Park,  Highbury  New  Park,  N. 

Cooper,  Mr.  J.  N.,  Mr.  Warner,  1  Mall,  Clifton,  Bristol. 

Corder,  Mr.  0.,  31,  London  Street,  Norwich. 

Corfield,  Mr.  C,  Church  Street,  St.  Day,  Cornwall. 

Corfield,  Mr.  T.  J.  T.,  Church  Street,  St.  Day,  Cornwall. 

Cornelius,  Mr.  J.,  11,  Regent  Place,  Teignmouth. 

Cornell,  Mr.  W.,  14,  Tavern  Street,  Ipswich. 

Cornish,  Mr.  H.  R.,  24,  Market  Place,  Penzance. 

Cornish,  Mr.  W.,  174,  Western  Road,  Brighton. 

Cortis,  A.  B.,  F.C.S.,  12,  South  Street,  Worthing. 

Cossey,  Mr.  J.,  St.  John's,  Maddermarket,  Norwich. 

Cotterell,  Mr.  W.  H.,  181,  Snargate  Street,  Dover. 

Cotterill,  Mr.  S.,  2,  Lawton  Street,  Congleton. 

Cotton,  Mr.  J.,  Church  Street,  St.  Helen's,  Lanes. 


332  BRITISH    PHAEMACEDTICAL   CONFERENCE. 

Cotton,  Mr.  J.  M.,  1,  Waterloo  Road,  Barslem. 

Cottrill,  Mr.  G.  J.,  Shepton  Mallet. 

Cottrill,  Mr.  J.  W.,  29,  Upper  Gloucester  Place,  N.W. 

Coulter,  Mr.  G.,  Wetherby,  Yorks. 

Coulter,  Mr.  J.,  19,  Queen's  Square,  Belfast. 

Coupland,  Mr.  J.,  High  Harrogate. 

Coutts,  Mr.  A.,  Path-head,  Kirkcaldy,  N.B. 

Covell,  Mr.  W.  M.,  302,  Mare  Street,  Hacknev,  E. 

Coverley,  Mr.  E.  C,  4,  Thayer  Street,  W. 

Cowgill,  Blr.  B.  B.,  Sowerby  Bridge,  Yorks. 

Cowgill,  Mr.  B.  H.,  48,  Manchester  Road,  Burnley. 

Cowley,  Mr.  W.,  Peel,  Isle  of  Man. 

Cox.  Mr.  A.  H.,  St.  Martin's  Place,  Brighton. 

Coyne,  J.,  L.R.C.P.B.,  L.R.C.S.I.,  Crossmaglen,  Co.  Armagh. 

Crackle,  Mr.  W.  H.,  General  Hospital,  Nottingham. 

Craig,  Mr.  G.,  Duncanstone,  Aberdeenshire. 

Crampton,  Mr.  J.,  Post  Office,  Sawston,  Cambridge. 

Cranridge,  Mr.  J.,  Thorn  Levels,  Doncaster. 

Crarar,  Mr.  J.,  7,  High  Street,  Blairgowrie. 

Crawshaw,  E.,  F.P.S.,  SO,  Fann  Street,  Aldersgate  Street,  E.G. 

Cridland,  Mr.  E.,  Stradbroke,  Suffolk. 

Crisp,  Mr.  D.,  Pittenweem,  N.B. 

Crispe,  Mr.  J.,  4,  Cheapside,  E.C. 

Critchley,  Mr.  T.,  King  William  Street,  Blackburn. 

Croly,  f.  H„  L.R.C.P.,  L.M.,  Achill  Sound,  Westport,  Co.  Mayo. 

Cromwell,  Mr.  0.,  Brixton  Rise,  S.W. 

Cronshaw,  Mr.  C. ,  20,  Market  Street,  Over  Darwen. 

Crook,  Mr,  C,  East  Thorpe,  Mirfield,  Yorks. 

Crook,  Mr.  W.  G.,  Public  Analyst,  Norwich. 

Crosby,  Mr.  J.  IM.,  73,  Newborough  Street,  Scarborough. 

Cross,  Mr.  C,  Winterton,  Lincolnshire. 

Cross,  Mr.  J.     Address  unknown. 

Cross,  Mr.  W.  G.,  junr.,  Mardol,  Shrewsbury. 

Crow,  Mr.  E.  L.,  Lee  Bridge,  Lewisham,  S.E. 

Croyden,  Mr.  C,  45,  Wigmore  Street,  W. 

Croydon,  Mr.  E.  H.,  Newcastle,  Staiis. 

Crozier,  Mr.  R.,  Clifton  Square,  Lytham. 

Crozier,  Mr.  W.,  16,  Queen's  Lane,  Newcastle-ou-Tj'ne. 

Cruickshank,  Mr.  J.,  20,  Shore,  Macduff,  N.B. 

Cruse,  Mr.  T.  H. ,  Palmerston  Road,  Soutbsea. 

Cubitt,  Mr.  C,  17,  Market  Place,  Norwich. 

Cublev,  Mr.  G.  A.,  4,  High  Street,  Sheffield. 

Cuff,  Mr.  R.  C,  25,  College  Green,  Bristol. 

Cullen,  Mr.  R.  H.,  9G,  Westbourne  Grove,  Bayswater,  W. 

Cullingford,  Mr.  L.  J.,  Blechiugley,  Surrey. 

Cupiss,  Mr.  F.,  The  Wilderness,  Diss. 

Curfew,  Mr.  J.,  Flowery  Field,  Hyde. 

Curtis,  Mr.  H.,  178,  High  Street,  Lewes. 
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Davis,  Mr.  D.  F.,  2,  High  Street,  Leominster. 
Davis,  Mr.  H.,  19,  Warwick  Street,  Leamington. 
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Davison,  Mr.  T.,  126,  Buchanan  Street,  Glasgow. 
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Dott,  Mr.  D.  B.,  93,  Abbey  Hill,  Edinburgh. 
Dove,  Mr.  J.,  Sherburn,  near  South  Milford,  Yorkshire. 
Dowhng,  Mr.  R.,  24,  King  Street,  Reading. 
Downing,  Mr.  .1.  G.,  55,  High  Street,  Braintree. 
Downward,  Mr.  J.,  Market  Street,  Ulverston. 
Dowson,  Mr.  J.,  59,  High  Street,  Redcar. 
Drake,  Mr.  W.,  Wyke,  near  Bradford. 
Drane,  Mr.  W.,  11,  Clifton  Road,  Maida  Vale,  W. 
Draper,  H.  N.,  F.C.S.,  23,  Marv  Street,  Dublin. 
Dresser,  Mr.  R.,  14,  Pavement,' York. 
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Drew,  Mr.  B.,  91,  Blackman  Street,  Southwark,  S.E. 

Drew,  Mr.  J.,  High  Street,  Persbore. 

Driukwater,  Mr.  P.  B.,  113,  London  Road,  Manchester. 

Driver,  Mr.  T.,  Woolton,  Liverpool. 

Duck,  Mr.  W.  B.,  Hazeldean  House,  Warnborough  Road,  Oxford. 

Dudden,  Mr.  R.  M.,  Orchard  House,  Blagdon,  Bristol. 

Duncan,  Mr.  S.,  17,  West  Blackball  Street,  Greenock,  N.B. 

Duncan,  Mr.  W.,  13,  East  Princes  Street,  Rothesay,  N.B. 

Duncanson,  Mr.  W.,  38,  Port  Street,  Stirling. 

Duulop,  Mr.  T.,  18,  Carmichael  Street,  Govan,  N.B. 

Dunn,  Mr.  H.,  4,  Otley  Road,  Shipley,  Leeds. 

Dunn,  Mr.  J.,  360,  Scotswood  Road,  Newcastle-on-Tyne. 

Dunn,  Mr.  S.,  Fore  Street,  St.  Austell. 

Dunn,  Mr.  T.,  High  Street,  Selkirk. 

Dunston,  Mr.  A.,  .j2.  Borough,  Farnham. 

Dunwoody,  Mr.  J.,  30,  Market  Street,  Sligo. 

Durden,  Mr.  H.,  13,  Cornhill,  Dorchester,  Dorset. 

Durrant,  Mr.  G.  R.,  Old  Cross,  Hertford. 

Dntcbmau,  Mr.  W.,  44,  Seven  Sisters  Road,  N. 

Dutton,  Mr.  F.,  15,  Town  Hall  Square,  Bolton. 

Button,  Mr.  J.,  Rock  Ferry,  Birkenhead. 

Dver,  Mr.  H.,  Market  Place,  Trowbridge. 

Dyer,  Mr.  W.,  Corn  Market,  Halifax. 

Dyson,  Mr.  A.,  Market  Street,  Bacup. 

Dyson,  Mr.  W.  B.,  35,  Gloucester  Road,  South  Kensington,  W. 

Earee,  Mr.  T.,  High  Street,  Staines. 

Earland,  Mr.  W.,  3,  Oxford  Place,  Bexlev.  S.E. 

Earle,  Mr.  F.,  22,  Market  Place,  Hull. 

Earp,  Mr.  J.,  High  Street,  Melbourne,  Derby. 

Ebdell,  Mr.  T.,  Vicar  Lane,  Leeds. 

Edden,  Mr.  T.  L.,  Woolmer  Tower,  The  Grove,  Hammersmith,  W. 

Eddie,  Mr.  W.,  30,  George  Street,  Aberdeen. 

Edgeler,  Mr.  W.  B.,  High  Street,  Petersfield,  Hants. 

Edisbury,  Mr.  J.  F.,  3,  High  Street,  "Wrexham. 

Edwards,  Mr.  G.,  Stockport  Road,  Manchester. 

Edwards,  Mr.  H.,  Medical  Hall,  Caterham  Valley. 

Edwards,  Mr.  J.  S.,  Lewes  Road,  Brighton. 

Edwards,  Mr.  T.,  Usk. 

Edwards,  Mr.  W.,  11,  Albert  Terrace,  "Whitehaven. 

Ekin,  C,  F.C.S.,  Houuslow,  Middlesex. 

Eldridge,  Mr.  J.  H.,  Earlham  Road,  Norwich. 

Elhnor,  Mr.  G.,  "Wicker  Pharmacy,  Spital  Hill,  Sheffield. 

Elliott,  Mr.  J.  D.,  3,  Orchard  Place,  "Woolwich  Road,  Greenwich,  S.E. 

Elliott,  Mr.  J.  G.,  196,  Gibraltar  Street,  Sheffield. 

Elliott,  Mr.  R.,  279,  High  Street,  Gateshead. 

Ellis,  Mr.  G.,  30,  Loudon  Street,  Sonthport. 

Ellis,  Mr.  R.,  Terrace  Road,  Aberystwith, 

ElUs,  Mr.  T.  "W.,  Loddon,  Norfolk. 

Ellis,  Mr.  "W.,  Burnham,  Essex. 

Emerson,  Mr.  C,  8,  Church  Street,  "West  Hartlepool. 

Emson,  Mr.  W.  N.,  10,  High  West  Street,  Dorchester. 

Ereant,  Mr.  G.,  12,  Bath  Street,  Jersey. 

Esplin,  Mr.  A.,  7,  Cowgate,  Dundee. 

Estcourt,  C,  F.I.C.,  F.C.S.,  8,  St.  James's  Square,  Manchester. 

Evans,  Mr.  A.  E.,  Beaufort  Street,  Brynmawr. 

Evans,  Mr.  C.  E.,  Moreton  Hampstead,  Devon. 

Evans,  Mr.  D.,  Tregroes,  Llandyssal,  Cardiganshire. 

Evans,  Mr.  D.  C,  Maidstone. 

Evans,  Mr.  D.  0.,  Medical  Hall,  Farnwortb,  Bolton. 
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Evans,  "Slv.  E.,  Aberavon,  Port  Talbot. 

Evans,  Mr.  E.,  50,  Hanover  Street,  Liverpool. 

Evans,  'Sir.  E.,  juur.,  56,  Hanover  Street,  Liverpool. 

Evans,  G.,  F.C.S.,  7,  Stepney  Street,  Llanelly. 

Evans,  Mr.  I.  H.,  Medical  Hall,  Market  Cross,  Lymm. 

Evans,  J.,  M.D.,  49,  Dawson  Street,  Dublin. 

Evans,  Mr.  J.  J.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  J.  J.  0.,  Fore  Street,  Teignmoutli. 

Evans,  Mr.  J.  \V.,  Lampeter. 

Evans,  Mr.  E.,  Millom,  Cumberland. 

Evans,  Mr.  T.  W.,  Commercial  Street,  Aberdare. 

Evans,  Mr.  W.  P.,  56,  Hanover  Street,  Liverpool. 

Esley,  'My.  G.,  48,  Hunslet  Lane,  Leeds. 

Eyre,  Mr.  J.  S.,  High  Street,  Launceston,  Cornwall. 

Fairbank,  Mr.  F.  W.,  Armv  Hospital  Corps  Station  Hospital,  Chatham. 

Fairburn,  Mr.  J.,  Northallerton. 

Fairgi-ieve,  Mr.  T.,  Clerk  Street,  Edinburgh. 

Fairlie,  Mr.  J.  E.,  560,  Gallowgate,  Glasgow. 

Fairlie,  Mr.  J.  M.,  17,  St.  George's  Cross,  Glasgow. 

Falshaw,  Mr.  J.,  Haslingdeu. 

Farie,  Mr.  G.,  Bridge  of  Allan,  Stirlingshire. 

Farndale,  Mr.  G.,  Middlesborough. 

Farusworth,  Mr.  T.,  Codnor. 

Farnworth,  Mr.  AV.,  49,  King  William  Street,  Blackburn. 

Farr,  Mr.  J.,  Crown  Street,  Halifax. 

Farrage,  Mr.  E. ,  Eothbury,  Morpeth. 

Farries,  T.,  F.I.C.,  F.C.S.,  16,  Coleman  Street,  E.C. 

Farrow,  Mr.  C.  H.,  2,  Upper  Street,  Islington,  N. 

Farthing,  Mr.  T.,  11,  High  Street,  Spennymoor. 

Faulkner,  Mr.  H.,  80,  Commercial  Eoad,  Newport,  Monmouthshire. 

Faulkner,  Mr.  .J.  E.,  33,  Ladbroke  Grove  Eoad,  W. 

Faull,  Mr.  E.,  High  Street,  Beeston,  Notts. 

Faull,  Mr.  J.,  Westgate,  Bradford,  Yorks. 

Fawcett,  Mr.  J.,  New  Ferry,  Birkenhead. 

Fawthorp,  Mr.  J.,  42,  Hillarv  Street,  Leeds. 

Fentiman,  Mr.  A.,  2,  Upper  East  Smithfield,  Tower  Hill,  E.C. 

Fenwick,  Mr.  J.,  17,  Bute  Terrace,  Queen's  Park,  Glasgow. 

Ferguson,  Mr.  W.  H.,  199,  Fleet  Street,  E.C. 

Ferguson,  Mr.  W.  K.,  53,  Great  George  Street,  Leeds. 

Ferneley,  Mr.  C,  61,  Tything,  Worcester. 

Fewtrell,  Mr.  J.,  19,  Main  Street,  Turriff,  N.B. 

Field,  Mr.  A.  W.,  3,  Victoria  Buildings,  Pimlico,  S.W. 

Field,  J.  J.,  F.C.S.,  North  Lodge,  New  Barnet,  Herts. 

Field,  Mr.  W.  C,  9,  North  Street,  Taunton. 

Filson,  A.,  B.A.,  M.D.,  Ch.M  ,  Portaferry,  Co.  Down. 

Fingland,  Mr.  J.,  Thornhill,  Dumfries. 

Finlay,  Mr.  J.,  Medical  Hall.  High  Street,  Holywood,  Co.  Down. 

Finlayson,  Mr.  T.,  1,  North  Fort  Street,  Leith. 

Firth,  Mr.  W.,  Barker  Street,  Oldham. 

Fisher,  Mr.  F.  D.,  1,  Market  Place,  Grantham. 

Fisher,  Mr.  F.  W.,  Higli  Street,  Ramsgate. 

Fisher,  Mr.  H.  A.,  35,  High  Street,  Ramsgate. 

Fisher,  Mr.  J.  J.,  20,  Bank  Street,  Carlisle. 

Fisher,  Mr.  T.,  97,  Roxburgh  Street,  Greenock,  N.B. 

Fitch,  R.,  F.G.S.,  F.S.A.,  Norwich. 

Fitt,  Mr.  P.  E.,  Barking,  Essex. 

Fitzgerald,  Mr.  A.  H.,  1,  Westfield  Eoad,  Hornsey,  N. 

Fitzhugh,  E.,  F.C.S.,  Long  Row,  Nottingham. 

Fleeming,  Mr.  W.,  Queen  Square,  Wolverhampton. 
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Fletcher,  Mr.  F.  B.,  Retford,  Notts. 

Fletcher,  F.  W.,  F.C.S.,  73,  Highbury  Hill,  N. 

Fletcher,  Mr.  J.,  23,  I{ing  Street,  Dudley. 

Fletcher,  Mr.  J.,  Montpellier  Avenue,  Chelteuham. 

Flint,  Mr.  J.,  Eanelagh  Place,  Liverpool. 

Flower,  Mr.  T.  S.,  Opposite  the  Pier,  Ryde,  Isle  of  "Wight. 

Flux,  Mr.  W.,  3,  East  India  Avenue,  E.G. 

Forbes,  Mr.  J.  W.,  Go,  Newport  Street,  Bolton,  Lanes. 

Ford,  Mr.  J.,  High  Street,  Ivirriemuir. 

Forrest,  Mr.  R.  W.,  214,  Cumberland  Street,  Glasgow. 

Forster,  Blr.  R.  H. ,  Castle  Street,  Dover. 

Forth,  Mr.  W.,  397,  High  Street,  Cheltenham. 

Foster,  Mr.  A.,  Market  Place,  Dewsbury. 

Foster,  Mr.  A.  J.,  The  Banks,  Rochester. 

Foster,  Mr.  F.,  29,  St.  Nicholas  Street,  Scarborough. 

Foster,  Mr.  F.  H.,  2,  Bank  of  England  Place,  Plymouth. 

Foster,  Mr.  J.,  CoUumpton. 

Foster,  Mr.  J.,  25,  English  Street,  Carlisle. 

Foster,  Mr.  J.  A.,  7,  Wheeler  Street,  Birmingham. 

Foster,  W.,  B.A.,  F.I.C.,  F.C.S.,  Middlesex  Hospital,  W. 

Fothergill,  Mr.  S.,  30,  Mount  Vernon  Road,  Liverpool. 

Foulkcs,  Mr.  W.  H.,  20,  High  Street,  Rhyl,  Flints. 

Foulkes,  Mr.  W.  J.,  Birkenhead. 

Fowke,  Mr.  T.  E.,  18,  Market  Square,  Stafford. 

Fowler,  Mr.  W.  R.,  7,  Market  Place,  Boston,  Lines. 

Fox,  Mr.  A.  R.,  oG,  Snig  Hill,  Sheffield. 

Fox,  Mr.  W.,  109,  Bethnal  Green  Road,  E. 

Fox,  Mr.  W.  A.,  27,  Leyton  Road,  Stratford,  E. 

Francis,  Mr.  G.,  Market  Place,  Romsey,  Hants. 

Francis,  Mr.  G.  B.,  5,  Coleman  Street,   E.G. 

Francis,  G.  B.,  F.C.S.,  5,  Coleman  Street,  E.G. 

Francis,  Mr.  T.  H.,  101,  High  Holboru,  W.C. 

Francis,  Mr.  W.  H.,  5,  Coleman  Street,  E.G. 

Franklaud,  Prof.  E.,  D.G.L,,  F.R.S.,  South  Kensington  Museum,  S.W. 

Franklin,  Mr.  A.,  CO,  West  Street,  Fareham. 

Franks,  Mr.  A.,  35,  Addington  Street,  Ramsgate. 

Eraser,  BIr.  A.,  31,  Hanover  Street,  Liverpool. 

Fraser,  Mr.  A.,  Medical  Hall,  Largs,  N.B. 

Eraser,  Mr.  J.,  17,  High  Street,  Inverness. 

Frazer,  Mr.  D.,  113,  Buchanan  Street,  Glasgow. 

Freeland,  Mr.  J.,  Bathgate,  N.B. 

Freeman,  Mr.  E.,  Ledbury,  Herefordshire. 

Freestone,  Mr.  T.  M.,  Bedminster  Parade,  Bristol. 

Froedman,  Mr.  F.,  23,  Mary  Street,  Dublin. 

Froggatt,  Mr.  T.  W.,  Eyam,  via  Sheffield. 

Froom,  Mr.  W.  H.,  75,  Aldersgate  Street,  E.G. 

Frost,  Mr.  G.,  7,  Corn  Market,  Derby. 

Fudge,  Mr.  C.  W.,  Shepton  Mallet. 

Fuller,  Mr.  T.  B.,  Rampant  Horse  Street,  Norwich. 

Furniss,  Mr.  T.,  G,  Mount  Vernon  Road,  Liverpool. 

Futcher,  T.,  M.R.C.V.S.,  3,  Ellice  Street,  Sheffield. 

Gadd,  Mr.  H.,  97,  Fore  Street,  Exeter. 

Gadd,  Mr.  R.,  1,  Harleyford  Road,  Vauxhall,  S.E, 

Gadd,  Mr.  W.  F.,  Granville  House,  Queeu  Street,  Ramsgate. 

Gaitskell,  Mr.  J.,  Gosforth,  via  Carnt'orth. 

Gale,  Mr.  H.,  3,  Millbrook  Place,  Harrington  Square,  N.W. 

Gale,  S.,  F.I.G.,  F.C.S.,  225,  Oxford  Street,  W. 

Gait,  Mr.  W.  D.,  Thornley,  Ferry  Hill,  Co.  Durham. 

Galwey,  Mr.  E.  J.,  49,  Grafton  Street,  Dublin. 
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Gardner,  Mr.  J.  K.,  Royal  Naval  Hospital,  Yarmouth. 

Gardner,  Mr.  T.,  Queen  Street,  Morecambe,  Lanes. 

Gardner,  Mr.  W. ,  17,  Bloomsbary  Square,  W.C. 

Garland,  Mr.  J.  P.,  Marshfiekl,  Cliippenhara,  Gloucestershire. 

Garner,  Mr.  J.,  119,  High  Street,  Kensington,  W. 

Garner,  Mr.  T.,  75,  Allen  Road,  Stoke  Newington,  N. 

Garrett,  Mr.  J.  0.,  171,  Commercial  Street,  Newport,  Men. 

Gaubert,  Mr.  S.,  0,  Prince  of  Wales  Road,  N.W. 

Gaynor,  Mr,  P.,  Oldcastle,  Meath. 

Gedge,  Mr.  W.  S.,  90,  St.  John  Street,  Clerkenwell,  E.G. 

Gee,  Mr.  G.,  High  Street,  Sandbach,  Cheshire. 

Gee,  Mr.  S.,  Castleton,  near  Manchester. 

Geldard,  Mr.  J.,  St.  Austell. 

George,  Mr.  B.  A.,  Pentre,  Pontypridd. 

George,  Mr.  H.,  68,  Broad  Street,  Worcester. 

George,  Mr.  J.  E.,  Hirwain,  near  Aberdare. 

George,  Mr.  W.,  10,  Oxford  Street,  Swansea. 

Gerard,  Mr.  G.  R.,  Great  Bedwin,  Wilts. 

Gerrard.  A.  W.,  F.C.S.,  University  College  Hospital,  W.C 

Gething,  Mr.  W.  B.,  120,  Ferndale  Road,  Clapham. 

Gibbons,  Mr.  G.,  24,  West  Street,  Weston-snper- Blare. 

Gibbons,  Mr.  T.  G.,  41,  Market  Street,  Manchester. 

Gibson,  Mr.  A.,  Leven,  Fife. 

Gibson,  Mr.  B.  W.,  Barnard  Castle,  Durham. 

Gibson,  Mr.  J.,  86,  Upper  Brook  Street,  Manchester. 

Gibson,  Mr.  R.,  Erskine  Street,  Hulme,  Manchester. 

Gibson,  Mr.  W.  H.,  107,  King's  Road,  Brighton. 

Gilbert,  Mr.  G.,  28,  Castle  Street,  Hinckley. 

Gilbert,  Mr.  W.,  Nottingham  House,  Enfield  Highway. 

Gill,  Mr.  G.,  Chapel  Lane,  Bingley. 

Gill,  Mr.  H.,  Boston  Spa,  Yorkshire. 

Gill,  Mr.  J.,  43,  Piccadilly,  Manchester. 

Gill,  Mr.  J.  W.,  57,  Broad  Street,  Pendleton,  Manchester, 

Gill,  Mr.  W.,  1,  West  Street,  Tavistock. 

Gillespie,  Mr.  J.,  High  Street,  Irvine,  N.B. 

Gillett,  Mr.  J.,  10,  Nevill  Street,  Southport. 

Gilling,  Mr.  J.,  Saffron  Walden,  Essex. 

Gilmour,  Mr.  W.,  11,  Elm  Row,  Edinburgh. 

Gimblett,  Mr.  W.,  73,  Union  Street,  Ryde,  Isle  of  Wight. 

Ginns,  Mr.  A.  B.,  Rothwell,  Northamptonshire. 

Glaisyer,  Mr.  T.,  12,  North  Street,  Brighton. 

Glazier,  W.  H.,  F.C.S.,  42,  Finchley  Road,  N.W. 

Glegg,  Mr.  J.,  Park  House,  Lochhead,  Aberdeen. 

Goldfinch,  Mr.  G.,  7,  Brent  Terrace,  Hendon.  N.W. 

Good,  Mr.  T.,  31,  High  Street,  Lowestoft. 

GoodhfTe,  Mr.  G.,  17,  Rendezvous  Street,  Folkestone, 

Goodman,  Mr.  J.  R.     Address  unknown. 

Goodwin,  Mr.  J.,  Lower  Clapton,  E. 

Goodwin,  Mr.  J.,  6,  Merrion  Row,  Dublin. 

Gordelier,  Mr.  W.  G.,  39,  High  Street,  Sittingbourne. 

Gordon,  Mr.  W.,  76,  King  Street,  Aberdeen. 

Gorrie,  Mr.  A.,  West  End,  High  Street,  Kirkcaldy,  N.B. 

Goskar,  Mr.  J.  J.,  1,  Carlisle  Circus,  Belfast. 

Goss,  Mr.  S.,  4,  High  Street,  Barnstaple,  Devon. 

Gossop,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby. 

Gosthng,  Mr.  T.  P.,  Diss. 

Gostling,  Mr.  W.  A.,  Diss. 

Goucher,  J.,  F.L.S.,  43,  High  Street,  Shrewsbury. 

Goucher,  Mr.  L.  T.,  265,  Glossop  Road,  Sheffield. 

Gould,  Mr.  J.,  Red  Lion  Square,  Newcastle,  Stafifs. 
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Goulding,  Wm.,  108,  Patrick  Street,  Cork. 

Gowans,  Mr.  J.,  21,  High  Street,  Perth,  N.B. 

Graham,  Mr.  J.,  Church  Street,  Carlisle. 

Granger,  Mr.  E.  J.,  Upper  Clapton,  E. 

Grant,  Mr.  W.,  High  Street,  Blairgowrie. 

Gray,  Mr.  C,  12,  Church  Street,  Bilston,  Staffordshire. 

Greasley,  Mr.  M.  F.,  13,  North  Street,  Leeds. 

Greaves,  Mr.  A.,  Chesterfield. 

Greaves,  Mr.  W.  S.,  Ironville. 

Green,  Mr.  F.,  Martliam. 

Green,  Mr.  J.,  19,  Wood  Street,  Swindon. 

Green,  Mr.  S.,  2,  York  Place,  Nunhead,  S.E. 

Greenall,  Mr.  A.,  10,  South  Road,  Waterloo,  near  Liverpool. 

Greenish,  T.,  F.C.S.,  F.R.M.S.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  Mr.  T.  E.,  20,  New  Street,  Dorset  Square,  N.W. 

Greeuweh,  Mr.  R.  H.,  Chester-le-Street. 

Greenwood,  Mr.  J.  T.,  22,  JIarket  Place,  Louth. 

Gregory,  Mr.  W.,  Stapleton  Road,  Bristol. 

Greig,  Mr.  W.,  59,  Glassford  Street,  Glasgow. 

Griffin,  Mr.  C.  H.,  72,  South  Great  Georges  Street,  Dublin. 

Griffin,  Mr.  J.  T.,  33,  Pigott  Street,  Birmingham. 

Griffin,  Mr.  T.,  Keston,  Beckenham,  Kent. 

Griffith,  Mr.  R.,  High  Street,  Slough. 

Griffiths,  Mr.  E.  H.,  Market  Street,  Kidsgrove. 

Griffiths,  Mr.  W.,  44,  Wind  Street,  Swansea. 

Grimwade,  Mr.  E.  W.,  Mildmay  Chambers,  82,  Bishopsgatc  Street,  E.G. 

Grindley,  Mr.  G.  H.,  136,  Lower  Baggot  Street,  Dublin. 

Grindley,  Mr.  W. ,  6,  Northgate  Street,  Chester. 

Grisbrook,  Mr.  E.,  Windsor,  Berks. 

Grisbrook,  Mr.  S.,  51,  Wellington  Street,  Woolwich,  S.E. 

Grose,  Mr.  N.  M.,5,  Castle  Street,  Swansea. 

Groves,  T.  B.,  F.C.S,,  Weymouth. 

Guest,  Mr.  E.  P.,  High  Street,  Brentwood,  Essex. 

Guest,  Mr.  G.  C,  17,  St.  John's  Square,  Burslem. 

Guiler,  Mr.  J.     Address  unknown. 

Gulliver,  Mr.  W.,  6,  Lower  Belgrave  Street,  Pimhco,  S.W. 

Gunn,  Mr.  W.,  Market  Place,  Dunse,  N.B. 

Gurnell,  Mr.  W.,  34,  Union  Street,  Ryde,  Isle  of  Wight. 

Gutheridge,  Mr.  G.  F.,  Trevorder  House,  Falmouth. 

Guthrie,  Mr.  A.  D.,  Bonnington,  Edinburgh,  N.B. 

Guy,  Mr.  F.,  12,  North  Street,  Brighton. 

Guyer,  J.  B.,  F.C.S. ,  11,  Strand,  Torquay. 

Hackman,  Mr.  L.  L.,  Lake  Road,  Landport,  Hants. 

Hadfield,  Mr.  J.,  20,  Cheetham  Street,  Rochdale. 

Hadingham,  Mr.  J.  W.,  208,  High  Street,  Deptford,  S.E. 

Haines,  Mr.  J.  J.,  Market  Place,  Bromsgrove.  [Hants. 

Hake,   H.  W.,  Ph.D.,  F.LC,  F.C.S.,   Queenwood  College,  Stockbridge, 

Hall,  Mr.  A.  L.,  The  Cross,  Winchcombe. 

HaU,  Mr.  E.,  37,  George  Street,  Luton. 

Hall,  F.,  M.R.C.S.,  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  F.,  117,  Market  Place,  Stockton-on-Tees. 

Hall,  Mr.  H.  R.  F.,  1,  Beverley  Road,  near  Hull. 

Hall,  Mr.  J..  WeUington,  Salop. 

Hall,  Mr.  P.',  118,  Grey  Street,  Newcastle-on-Tyne. 

Hall,  Mr.  R.  A.,  80,  Westgate,  Grantham. 

Hall,  Mr.  S.,  8,  Alma  Place,  Eastbourne. 

Hall,  Mr.  S.,  Littleborough,  near  Manchester. 

Hall,  Mr.  T.,  128,  Breckfield  Road  North,  Liverpool. 

Hall,  Mr.  T.  H.,  80,  Drayton  Park,  N. 
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Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  i\Ir.  J.,  5'2,  Castle  Street,  Carlisle. 

Hallawell,  Mr.  J.,  iVi.  Wood  Street,  Liverpool. 

Halliwell,  Mr.  J.,  1,  Trafford  Street,  Roclidale. 

Hambrook,  Mr.  J.  13.,  6,  Stroud  Street,  Dover. 

Hamilton,  J.  T.,  M.D.,  3,  Lower  Sackville  Street,  Dablin. 

Hamilton,  Mr.  W.,  Barrow-ou-IIumber. 

Hamilton,  Mr.  W.  R.,  71,  Hill  Street,  Newry. 

Hammerton,  Mr.  E.,  28,  High  Street,  Colchester. 

Hammond,  Mr.  W.  H.,  1,  Caroline  Street,  Hull. 

Hamp,  Mr.  J.,  Worcester  Street,  Wolverhampton. 

Hampson,  Mr.  R.,  205,  St.  John-street  Road,  E.C. 

Hanbury,  C,  F.LC,  F.C.S.,  Plough  Court,  Lombard  Street,  E.C. 

Hanbury,  Mr.  D.  B.,  Clapham  Common,  S.W. 

Hanbury,  F.  J.,  F.L.S.,  Plough  Court,  Lombard  Street,  E.C. 

Hance,  Mr.  T.  S.,  P.  L.  Surgery,  Limerick. 

Handforth,  Mr.  E.,  Lurab  Lane,  Bradford. 

Haudley,  Mr.  C,  41,  High  Street,  Stoke  Newingtou,  N. 

Harcus,  Mr.  J.     Address  unknown. 

Hardeman,  Mr.  J.,  55,  Bury  New  Road,  Manchester. 

Hardie,  Mr.  J.,  68,  High  Street,  Dundee. 

Harding,  Mr.  J.,  36,  King's  Head  Street,  Harwich. 

Harding,  Mr.  J.  J.,  Sudbury,  Suifolk. 

Hardwicke,  Mr.  J.  E.,  4,  Meat  Market,  Bury  St.  Edmunds. 

Hardy,  Mr.  J.,  North  Street,  Bishop's  Stonford. 

Hardy,  Mr.  S.  C,  177,  Regent  Street,  W. 

Hargraves,  Mr.  H.  L.,  30,  High  Street,  Oldham. 

Hargreaves,  JMr.  J.,  50,  Sankey  Street,  Warrington. 

Hargreaves,  Mr.  M.,  108,  Fylde  Road,  Preston,  Lanes. 

Harley,  Mr.  J.,  3,  .James's  Square,  CriciY,  N.B. 

Harold,  Mr.  J.  P.,  30,  Bower  Ormond  Quay,  Dublin. 

Harpley,  Mr.  R.  B.,  34,  Church  Street,  West  Hartlepool. 

Harrington,  Mr.  A.,  Ncedham  Market,  SulTolk. 

Harrington,  I\[r.  A.,  jun.,  Walsham-le-Willows,  Suffolk. 

Harrington,  W.,  L.A.H.D.,  80,  Patrick  Street,  Cork. 

Harris,  Mr.  E.  R.,  30,  Richmond  Place,  Brighton. 

Harris,  Mr.  H.  W.,  208,  High  Street,  Rochester. 

Harris,  Mr.  J.,  07,  Wellingborough  Road,  Northampton, 

Harrison,  Mr.  C,  188,  Embden  Street,  Hulme,  Manchester. 

Harrison,  Mr.  J.,  7,  Central  Beach,  Blackpool. 

Harrison,  BIr.  J.,  33,  Bridge  Street,  Sunderland. 

Harrison,  I\[r.  R.,  Fartiworth,  near  Bolton. 

Harrison,  Mr.  T.,  58,  Little  Horton  Lane,  Bradford,  Yorkshire. 

Harrison,  Mr.  T.  E.,  North  Street,  Sleaford. 

Harrison,  Mr.  W.,  29,  Castle  Street,  Clitheroe. 

Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland. 

narrower,  Mr.  P.,  136,  Cowcaddens  Street,  Glasgow. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 

Hart,  Mr.  J.,  130,  Newport  Street,  Bolton. 

Hart,  Mr.  T.,  72,  Lancasliire  Hill,  Stockport, 

Hartford,  Mr.  J.,  ;}2,  Bride  Street,  Dublin. 

Hartley,  Mr.  John,  1,  Church  Road,  Lytham. 

Hartshorn,  Mr.  A.,  1,  Newbold  Street,  Commercial  Road,  E. 

Hartshorn,  Mr.  A.  F.,  165,  Horseley  Fields,  Wolverhampton. 

Hartt,  C,  L.R.C.S.I.,  107,  Grafton  Street,  Dublin. 

Harvey,  Mr.  E.,  Giltspur  Street,  E.C. 

Harvey,  Mr.  S.,  8,  High  Street,  Canterbury. 

Harvey,  Mr.  W.  B.,  20,  Bath  Street,  Frome. 

Harvey,  Mr.  W.  R.,  98,  Humberstone  Road,  Leicester. 

Harvie,  Mr.  G.,  Princes  Street,  Helensburgh. 
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Harvie,  Mr.  J.,  68.  Stirling  Street,  Airdrie,  N.B. 

Harwood,  Mr.  H.  T..  Hendford,  Yeovil,  Somerset. 

Haslett,  Mr.  J.  H.,  IS,  North  Street,  Belfast. 

Hasselbv,  Mr.  T.  J.,  1,  Baxtergate,  Doncaster,  Yorkshire. 

Hatch,  Mr.  R.  M.,  Claremont  Hoiise,  Eedland,  Bristol. 

Hatfield,  Mr.  G.  B.,  817,  Commercial  Road,  Limehouse,  E. 

Hatrick,  Mr.  J.  B.,  60,  Love  Street,  Paisley. 

Havill,  Mr.  P.  W.,  15,  Fore  Street,  Tiverton,  Devon. 

Hawkins,  Mr.  T.,  32,  Lndgate  Hill,  E.G. 

Hay,  Mr.  D.,  Nelson-in-Marsden,  Burnley. 

Hay,  M.,  M.  B.,  University,  Edinburgh. 

Hay,  Mr.  W.,  4,  Regent's  Terrace,  Hull. 

Hayes,  Mr.  J.,  Great  Warlev,  Esses. 

Hayes,  Mr.  W..  12,  Grafton  Street,  Dublin. 

Haydon,  Mr.  W.  F.,  23,  Burlington  Chambers,  Birmingham. 

Hayhoe,  Mr.  W.,  St.  Augustine's,  Norwich. 

Hayles,  Mr.  B.  H.,  Broadway,  Ealing,  Middlesex. 

Hayman,  Mr.  A.,  New  Street,  Neath. 

Haynes,  Mr.  C.  H.,  Hauley  Castle,  Upton-on-Severn. 

Hayton,  Mr.  J.  W.,  84,  Claypath,  Durham. 

Heald,  Mr.  S.,  The  Cottage,  Bedsworth,  Poutefract. 

Hearder,  Mr.  H.  P.,  24,  Westwell  Street,  Plymouth. 

Hearder.  Mr.  W.,  1,  Victoria  Parade,  Torquay. 

Heath,  Mr.  A.,  114,  Ebury  Street,  S.W. 

Eeathcote,  Mr.  H.  C.,  "Winster,  Derbvshire. 

Heaton,  Prof.  C.  W.,  F.I.C.,  F.C.S.,  Charing  Cross  Hospital. 

Heftbrd,  Mr.  C,  Queen  Street,  Derby. 

Hellowell,  Mr.  J.,  88,  "West  Street,  Leeds. 

Helmore,  Mr.  W.  H.,  18,  Causeway,  Horsham. 

Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  "SV.  20,  Portman  Street,  W. 

Henderson,  Mr.  C,  Wibsey,  near  Bradford. 

Henrv,  Mr.  H.  C,  48,  Compton  Street,  Brunswick  Square,  W.C. 

Henrv,  Mr.  J.  H.,  21,  Duff  Street,  Macduft". 

Henty,  Mr.  H.  M.,  19,  High  Street,  St.  John's  Wood,  N.W. 

Herbert,  Mr.  George,  37,  Cecil  Street,  Stockton-on-Tees. 

Herington,  Mr.  J.,  Leighton  Buzzard,  Beds. 

Herring,  Mr.  H.,  40,  Aldersgate  Street,  E.C. 

Hewlett,  Mr.  C.  J.,  Cree  Church  Lane,  E.C. 

Hey,  Mr.  D.,  Hebden  Bridge,  Y'orks. 

Heywood,  J.  S.  C,  F.C.S.,  19,  Inverness  TeiTace,  W. 

Hick,  Mr.  A..  High  Street.  Wath-on-Dearne. 

Hickey,  Mr.  E.  L.,  199,  King's  Road,  Chelsea,  S.W. 

Hickin,  Mr.  H. ,  Mardol  Head,  Shrewsbury. 

Hickman,  Mr.  W.,  Ai-cher  Street,  Notting-Hill,  W. 

Higgins,  Mr.  W.,  49,  Borough,  Farnham,  Surrey. 

Hilditch,  Mr.  T.,  96,  Tipping  Street,  Ardwick,  Manchester. 

Hill,  Mr.  A.,  14,  Oxford  Street,  South  Heigham,  Norwich. 

Hill,  Mr.  A.  A.,  Bowlish  House,  Shepton  Mallet. 

Hill,  Mr.  A.  B.,  101,  Southwark  Street,  S.E. 

Hill,  Mr.  J.,  1,  Castle  Street,  Reading. 

HiUidge,  Mr.  G.,  140.  Friargate,  Preston. 

Hillier,  Mr.  H.,  7,  Bridge  Street,  Bath. 

Hillock,  Mr.  J..  Armagh,  Ireland. 

Hills,  T.  H..  F.I.C.,  F.C.S.,  338,  Oxford  Street,  W. 

Hills,  W.,  F.C.S.,  33.S,  Oxford  Street,  W. 

Hind,  Mr.  T.  "\V.  L.,  Kendal. 

Hinds,  Mr.  J.,  127.  Gosford  Street,  Coventry. 

Hirst,  Mr.  J.,  17,  Old  Street,  Ashton-under-Lyme. 
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Histed,  Mr.  E.,  2,  Upper  St.  James  Street,  Brighton. 

Hitchcock,  Mr.  C.  E.,  108,  High  Street,  Oxford. 

Hitchin,  Mr.  K.,  5-i,  St.  James'  Street,  Eurnley. 

Hitchmaii,  Mr.  H.,  Market  Phice,  Kettering. 

Hobbes,  Mr.  A.  E.,  Marine  Parade,  Margate. 

Hobson,  Mr.  C,  Market  Place,  Beverley. 

Hobson,  Mr.  H.,  89,  Able  well  Street,  ^Valsall. 

Hocken,  Mr.  J.,  31,  Old  Hall  Street,  Liverpool. 

Hodges,  Prof.  J.  F.,  M.D.,  L.A.,  F.C.S.,  F.I.C.,  Queen's  College,  Belfast. 

Hodges,  Mr.  W.,  Eastgate  Row,  Chester. 

Hodgkinson,  Mr.  C,  198,  Upper  Whitecross  Street,  E.G. 

Hodgkinson,  Mr.  CI.,  11,  Cross  Cheaping,  Coventry. 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  \V.,  127,  Aldersgate  Street,  E.C. 

Hodgson,  Mr.,  ICoa,  Crawford  Street,  Baker  Street,  W. 

Hodkinson,  Mr.  J.,  Mill  Street,  Macclestield. 

Hodsoll,  Mr.  T.  W.  H.,  11,  Sturt  Street,  Shepherdess  Walk,  N. 

Hogg,  Mr.  R.,  1,  Southwick  Street,  Hyde  Park,  W. 

Holdsworth,  Mr.  T.  W.,  32,  Steelhouse  Lane,  Birmingham. 

Holgate,  Mr.  S.  V.,  29,  Long  Row,  Nottingham. 

Hollidav,  Mr.  T.,  G7,  Dudley  Street,  West  Bromwich. 

Hollier,  Mr.  E.,  Market  Place,  Dudley. 

Hollinworth,  Mr.  W.,  134,  Ashton  New  Road,  Bradford,  Manchester. 

Holmes,  Mr.  C.  J.,  10,  Keppel  Street,  Russell  Square,  W.C. 

Holmes,  E.  M.,  F.L.S.,  17,  Bloomsbury  Square,  W.C. 

Holmes,  Mr.  F.  G..  Brill. 

Holmes,  Mr.  J.  T.,  30,  Upper  Baggot  Street,  Dublin. 

Holmes,  Mr.  T.,  32,  Seymour  Road,  Sharpies,  near  Bolton. 

Holmes,  Mr.  W.  M.,  63,  Lupus  Street,  Belgravia  South,  S.W. 

Holrovd,  Mr.  W.,  31,  Duke  Street,  St.  James,  S.W. 

Holt,  Mr.  A.,  230,  HalliweU  Road,  Bolton. 

Hood,  W.,  M.R.C.S.,  Castlegate,  York. 

Hooper,  Mr.  L.,  43,  King  Wilham  Street,  E.C. 

Hoijkin,  Mr.  W.  K.,  16,  Cross  Street,  Hatton  Garden,  E.C, 

Hopkinson,  Mr.  T.,  Grantham. 

Hopton,  Mr.  E.,  Idle,  Yorks. 

Hopwood,  Mr.  T.  S.,  Richmond,  Surrey. 

Hornby,  Mr.  E.  P.,  Stockport. 

Horucastle,  Mr.  H.,  Cemetery  Road,  Sheffield. 

Horncastle,  Mr.  J.,  17,  Craven  Road,  Westbourne  Terrace,  W. 

Home,  Mr.  E.,  12,  Market  Street,  Barnsley. 

Horner,  BIr.  E.,  Mitre  Square,  Aldgate,  E.G. 

Horner,  Mr.  E.,jun.,  Mitre  Square,  Aldgate,  E.G. 

Horrell,  Mr.  A.  E.,  34,  High  Street,  Dartford. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds. 

Horsfield,  Mr.  J.  M.,  1,  College  Street,  Itotherham. 

Horsley,  Mr.  T.  W.,  274,  Portobello  Road,  Netting  Hill,  W. 

HortoD,  Mr.  J.  A.,  Buxburn,  Aberdeen. 

Hothersall,  Mr.  J.,  25,  Standisligate,  Wigan. 

Houghton,  Mr.  T.,  53,  St.  Clements,  Oxford. 

How,  Mr.  W.,  52,  South  Street,  Dorchester. 

Howard,  D.,  F.I.C.,  F.C.S.,  Stratford,  E.  [Tottenham. 

Howard,  J.  E.,  F  R.S.,   F.L.S.,  etc.,   Loid's  Meade,  Lordship  Lane, 

Howard,  Mr.  W.  D.,  City  Mihs,  Stratford,  E. 

Howden,  Mr.  R.,  78,  Gracechurch  Street,  E.C. 

Howell,  Mr.  E.  J.,  Market  Square,  Narberth. 

Howell,  Mr.  M.,  61,  High  Street,  Peckham,  S.E. 

Howie,  Mr.  W.  L.,  Cornbrook  House,  Eccles,  Lanes. 

Howlett,  Mr.  H.  J.,  22,  Berkeley  Street,  Southsea,  Portsmouth. 

Howlett,  Mr.  W.  H.,  238,  Well  Street,  Hackney. 
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Howortb,  ■Mr.  J.,  Market  Place,  Doncaster. 

Hucklebriclf;e,  Mr.  J.  M.,  116,  Ebiiry  Street,  S.W. 

Huggins,  Mr.  G.  T.,  Barnet. 

Huggins,  Mr.  E.,  199,  Strand,  ^Y.C. 

Hughes,  Mr.  E.,  14,  Market  Place,  Altrinchani,  Cheshire, 

Hughes,  Mr.  E.  G-.,  Cateaton  Street,  Manchester. 

Hughes,  Mr.  F.  R.,  Borrowstowness,  N.B. 

Hughes,  Mr.  J.,  Castle  Street,  Swansea. 

Hughes,  Mr.  J.  E.,  15,  Old  Bond  Street,  Bath. 

Hughes,  Mr.  J.  G.,  10,  Market  Street,  Holvbead. 

Hughes,  Mr.  L.  S.,  40,  Alderspate  Street,  E.G. 

Hughes,  Mr.  E.,  Mnna  Drug  Hall,  Llangefni,  Anglesey. 

Hughes,  Mr.  S.,  154,  High  Street,  Stourbridge. 

Hughes,  Mr.  T.,  Llandilo. 

Hughes,  Mr.  W.,  High  Street,  Presteigne,  Eadnorshire. 

Hugill,  Mr.  J.,  14  &  15,  Miles  Lane,  Cannon  Street,  E.C. 

Hulley,  Mr.  J.,  99,  Manchester  Eoad,  Heaton  Norris,  Stockport. 

Himiby,  Mr.  L.  W.,  Witchampton,  Yv'imborne. 

Hume,  Mr.  A.,  61,  Northumberland  Street,  Newcastle-on-Tyne. 

Hume,  Mr.  J.  AV.  D.,  Alexandra  Terrace,  Clapham  Road,  Lowestoft. 

Hume,  Mr.  E.,  102,  Cowcaddens  Street,  Glasgow. 

Humpage,  Mr.  B.,  Turnham  Green,  \V. 

Humphries,  Mr.  E.,  70,  St.  JLiry's  Eoad,  Garston,  Liverpool. 

Hunt,  Mr.  A.,  Fore  Street,  Exeter. 

Hunt,  Mr.  C,  29,  Chapel  Street,  Belgrave  Square,  S.Vr. 

Hunt,  Mr.  L.,  2,  Albert  Bridge,  Manchester. 

Hunt,  Mr.  R.,  45,  High  Street,  Winchester. 

Hunt,  Mr.  T.,  'Workhouse,  Liverpool. 

Hunter,  Mr.  F.  W. ,  Newbottle,  Fencehouses. 

Hunter,  Mr.  G.,  "Withernsea,  Yorks. 

Hunter,  Mr.  H.,  5,  Roper  Street,  Whitehaven,  Cumberland. 

Hunter,  Mr.  J.  C,  99,  Great  Western  Road,  Glasgow. 

Hunting,  Mr.  W.,  Droitwich. 

Hurley,  Mr.  E.  W.,  137,  Lewisbam  High  Road,  S.E. 

Hurley,  Mr.  E.  W..  171,  Lewisbam  High  Road,  S.E. 

Hurst,  Mr.  J.  B.,  Market  Place,  Louth. 

Huskisson,  H.  0.,  F.I.C.,  F.C.S.,  Swinton  Street,  Gray's  Inn  Road,  W.C. 

Hutchins,  Mr.  C,  Wind  Street,  Neath. 

Hutton,  Mr.  H.,  7,  Poultry,  E.C. 

Hyne,  Mr.  H.,  19,  Milton 'Street,  Dorset  Square,  N.W. 

Hyslop,  Mr.  J.  C,  39,  Church  Street,  N.W. 

Illingwortb,  Mr.  G.  S.,  45.  Maxwell  Road,  Pollokshields,  Glasgow. 

Imrie,  Mr.  D.,  48,  Front  Street,  Consett,  Durham. 

Ince,  J.,  F.L.S.,  F.C.S.,  29'  St.  Stephen's  Eoad,  Shepherd's  Bush,  W. 

Ingall,  Mr.  J.,  Ashford,  Kent. 

Ingham,  Mr.  J.,  Upper  Tooting,  S.AV. 

Liglis,  Mr.  W.  K.,  325,  Fulwood  Eoad,  Sheffield. 

Iredale,  Mr.  G.,  171,  York  Street,  Leeds. 

Iredale,  Mr.  T.,  129,  North  Street,  Leeds. 

Ismay,  Mr.  J.  G..  Groat  Market,  Newcastle-on-Tyne. 

Ison,  Mr.  Jno.,  Wellington. 

Ive,  Mr.  W.,  115,  Gloucester  Road,  South  Kensington,  S.W. 

Izod,  Mr.  J.,  Church  Road,  Uiiper  Norwood,  S.E. 

Jaap,  Mr.  J.,  268,  Buchanan  Street,  Glasgow. 

Jackson,  Mr.  A.  H.,  43,  Gt.  Ducie  Street,  Strangeways.  ]\Lanchester. 

Jackson,  Mr.  Barnet  E.,  Palace  Buildings,  Harpurhey,  Manchester. 

Jackson,  Mr.  C,  Church  Road,  Acton,  W. 

Jackson,  Mr.  G. ,  868,  Rochdale  Road,  Harpurhey,  Manchester. 
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Jackson,  Mr.  J.,  16,  Talbot  Road,  Blackpool,  Lanes. 

Jackson,  Mr.  J.,  Sun  Bridge  Buildings,  Bradford. 

Jackson,  Mr.  J.  H.,  Finkle  Street,  Stockton-on-Tees. 

Jackson,  Mr.  J.  T.,  Wcstwood,  Oklliam. 

Jackson,  Mr.  R.,  2,  Clegg  Street,  Oldham. 

Jackson,  Mr.  R.,  7,  Smithy  Row,  Nottingham. 

Jackson,  Mr.  W.,  Crediton,  Devon. 

Jackson,  Mr.  W.  T.,  Stanley  Square,  Stalybridge. 

James,  BIr,  C.  A.,  1, King's  Parade,  Clifton,  Bristol. 

James,  Mr.  K.,  North  Bar  Street,  Beverley. 

Jardine,  Mr.  W.  D.,  54,  Stratford  Road,  Birmingham. 

Jarmain,  G.,  F.I.C.,  F.C.S.,  9,  York  Place,  Hnddersfield. 

Jefferson,  Mr.  P.,  145,  Meadow  Lane,  Leeds. 

Jefferson,  Mr.  T.,  Little  Chishill,  Royston,  Herts. 

Jeffery,  Mr.  H.,  110,  Cheltenham  Road,  Bristol. 

Jeffrey,  Mr.  T.  A.,  Pittsville,  Cheltenham. 

Jeffries,  Mr.  H.,  23,  High  Street,  Guildford. 

Jenkins,  Mr.  J.,  Llysyfran,  Haverfordwest. 

Jenkins,  Mr.  J.  T.,  Denman  Street,  New  Radford,  Nottingham. 

Jewell,  Mr.  J.  R.,  8G,  New  Bond  Street,  W. 

Jeyes,  Mr.  P.,  6,  Drapery,  Northampton. 

Jobson,  Mr.  R.,  125,  Scotswood  Road,  Newcastle-on-Tyne. 

Johnson,  BIr.  A.,  1,  Beech  Cottage,  Moorgate  Road,  Rotherham. 

Johnson,  Mr.  B.,  Arkwriglit  Street,  Nottingham. 

Johnson,  Mr.  J.,  8,  Brondesbury  Terrace,  Kilburn,  N.W. 

Johnson,  Mr.  J.  B.,  Uttoxeter. 

Johnson,  Mr.  M.,  7,  Barn  Street,  Clayton-le-Moors. 

Johnson,  Mr.  S.  E.,  Ashby-de-la-Zouch. 

Johnson,  Mr.  T.,  8,  Market  Place,  Wigan. 

Johnson,  Mr.  T.  S.,  5,  Holyrood  Terrace,  Malvern. 

Johnson,  Mr.  W.,  5,  Stanley  Street,  Leek,  Staffordshire. 

Johnstone,  Mr.  W.,  Cromarty,  N.B. 

Johnstone,  AV.,  F. LC,  F. 0.  S.,  Athenrcum  Chambers,  King's  Lynn. 

Jones,  Mr.  A.  M.,  King  Street,  Brynmawr,  Breconshire. 

Jones,  Mr.  D.  W.,  Commercial  Place,  Aberdare. 

Jones,  E.  W.  T.,  F.C.S.,  10,  Victoria  Street,  Wolverhampton. 

Jones,  Mr.  G.  H.,  7,  Market  Square,  Hanley. 

Jones,  Mr.  H.,  Berwyu  Street,  Llangollen. 

Jones,  Mr.  H.  J.,  3,  Newland  Terrace,  Kensington,  W. 

Jones,  Mr.  H.  S.,  139,  Fulham  Road,  S.W. 

Jones,  Mr.  H.  W.,  F.C.S.,  F.R.M.S.,  17,  Bull  Steet,  Birmingham. 

Jones,  Mr.  J.,  Manchester. 

Jones,  Mr.  J.,  27,  Station  Road,  Hadfield. 

Jones,  Mr.  J.,  Market  Place,  Llanrwst. 

Jones,  Mr.  J.  IL,  9,  Finsbury  Place  North,  E.C. 

Jones,  Mr.  J.  P.,  2,  Bridge  Street,  Aberayron. 

Jones,  Mr.  J.  P.,  Talgarth,  South  Wales. 

Jones,  Mr.  J.  T.,  Bute  Road,  Bute  Town,  Cardiff. 

Jones,  BIr.  K.  L.,  Counah's  Quay,  Flintshire. 

Jones,  BIr.  BI.,  Chester  Street,  Flint. 

Jones,  Mr.  M.,  146,  High  Street,  Swansea, 

Jones,  BIr.  O.,  Market  Square,  Llanrwst. 

Jones,  Mr.  R.  A.,  Warrenpoint. 

Jones,  BIr.  R.  T.,  Bute  Street,  Treherbert. 

Jones,  BIr.  S.  U.,  Ciiirton  House,  Leamington.  [Hill,  S.E. 

Jones,  T.,  F.G.S.,  Preparatory  Blilitary  School,   Broomhill,   Shooter's 

Jones,  Mr.  T.  P.,  82,  Seven  Sisters'  Road,  N. 

Jones,  Mr.  W.  C,  23,  Bayswater  Terrace,  Bayswater,  W. 

Jones,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 

Jones,  Mr.  W.  0.,  135,  Ladbrooke  Grove,  Notting  Hill,  W. 
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Kay,  Mr.  T.,  7,  Lower  Hillgate,  Stockport. 

Kaye,  Mr.  H.,  Berry  Brow,  Huddersfield. 

Kearnes,  Mr.  R.  H.,  Swau  Bauk,  Bilstou. 

Keen,  Mr.  B.,  Totnes,  Devon. 

Keene,  Mr.  E.,  143,  New  Bond  Street,  W. 

Keene,  Mr.  J.,  Breucbley,  Stapleburst,  Kent. 

Kelley,  Mr.  R.,  Croscombe  House,  Wells,  Somersetshire. 

Kemble,  Mr.  J.,  Mevac;issev,  Cornwall. 

Kemp,  Mr.  D.,  106,  High  Street,  Portobello,  Mid-Lothian. 

Kemp,  Mr.  J..  Cupar,  Fife,  N.B. 

Kendall,  Mr.  F.,  Bisbopton,  Stratford- on -Avon. 

Kendall,  Mr.  J.  H.,  1-1,  Blagton  Street,  Blyth,  Norlliumberland. 

Kennedy,  M.  S.,  L.R.C.S.I.,  Tipperary. 

Kennedy,  Mr.  W. ,  59,  Trongate,  Glasgow. 

Kensington,  E.,  F.C.S.,  Belvidere  Villas,  Newbury,  Berkshire. 

Kent,  Mr.  G.  F.     Address  unknown. 

Ker,  Mr.  A. ,  92,  Lower  Moss  Lane,  Hulme,  Manchester. 

Kerfoot,  Mr.  T.,  Medlock  Vale  Works,  Berry  St.,  London  Ed.,  Manchester. 

Kermode,  Mr.  R.  K.,  Castletown,  Isle  of  Man. 

Kerr,  Mr.  C,  56,  Netbergate,  Dundee. 

Kershaw,  3Ir.  J.,  Neville  Street,  Southport. 

Key,  Mr.  W.  H.,  Pontypridd. 

Key,  Mr.  H.,  Agincourt  Square,  Monmouth. 

Keyworth,  G.  A.,  F.C.S.,  St.  Hilarv,  Hastings. 

Kimber,  Mr.  B.  T.,  16,  Fontbill  Road,  Tollington  Park,  N. 

Kimberley,  Mr.  W. ,  82,  Jamaica  Row,  Birmingham. 

Kincb,  Ed.,  F.I.C.,  F.C.S.,  Royal  Agricultural  College,  Cirencester. 

King,  Mr.  H.  A.,  Post  Office  Street,  Norwich. 

King,  Mr.  W.,  -4,  Market  Place,  Huddersfield. 

King,  Mr.  W.,  16,  Coleman  Street,  E.C. 

Kingsford,  Mr.  F.,  5-4,  Piccadillv,  W. 

Kingzett,  C.T.,  F.I.C.,  F.C.S.,  17,  Lansdowne  Road,  Tottenham. 

Kingerlee,  Mr.  G.,  Castle  Sti-eet,  Buckingham. 

Kinninmont,  A.,  F.C.S.,  69,  South  Portland  Street,  Glasgow. 

Kirk,  Mr.  S.,  89,  Upper  North  Street,  Poplar,  E. 

Kirkbride,  Mr.  W.,  8,  Middlegate,  Penrith,  Cumberland. 

Kirkby,  Mr.  R.,  Serpentine  Road,  Kendal. 

Kirkby,  Mr.  W.,  36,  Jleadow  Street,  Sheffield. 

Kitchin,  A.,  F.I.C.,  F.C.S.,  27,  King  Street,  Whitehaven. 

Kite,  Mr.  W.  T.,  1,  Ormond  Villas,  Cheltenham. 

Knight,  Mr.  G.  J.,  452,  Edgware  Road,  W. 

Knight,  Mr.  J.,  12,  Rendezvous  Street,  Folkestone. 

Knight,  Mr.  W.     Address  unknown. 

Knights,  J.  W.,  F.I.C.,  F.C.S.,  Cambridge. 

Laird,  Mr.  G.  H.,  40,  Queensfcrry  Street,  Edinburgh. 
Laird,  Mr.  J.,  118,  George  Street,  Limerick. 
Lake,  Mr.  R.,  45,  Gibbons  Street,  Plymouth. 
Lakeman,  Mr.  N.,  Post  Office,  Modbury. 
Lambert,  Mr.  J.,  Elvet,  Bridge,  Durham. 
Lamplough,  Mr.  H.,  113,  Holborn  Hill,  E.C. 
Lane,  Mr.  W.,  69,  Market  Street.  Manchester. 
Langdale,  Mr.  E.  F.,  72,  Hatton  Garden,  E.C. 
Latham,  Mr.  R.  J.,  Market  Place,  Howden,  Yorks. 
Laughlin,  Mr.  W.,  Ramsey,  Isle  of  Man. 
Laverack,  Mr.  W.  H.,  Malton. 
Lawrance,  Mr.  E.,  Welwyn,  Herts. 
Laws,  Mr.  J.,  Ill,  Church  Street,  N.W. 
Lawson,  IVIr.  E.  J.,  High  Street,  Whitstable. 
Lawson,  Mr.  W.,  Address  unknown. 
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Leacb,  Mr.  J.,  Crawley,  Sussex. 

Leah,  Mr.  G.  R.,  Bircbfiekl,  Birmiugbam. 

Leake,  Mr.  F.,  Walmgate,  York. 

Leal,  Mr.  A.,  Lauder,  N.B. 

Lee,  Mr.  J.,  9,  Kimberley  Terrace,  Yarmouth. 

Lee,  Mr.  W.,  Castle,  Nortbwicb,  Cheshire. 

Lee,  Mr.  W.,  High  Street,  Honitou,  Devon. 

Leigh,  Mr.  J.  J.,  5,  Newgate  Street,  Bishop  Auckland. 

Leigh,  Mr.  M.,  46,  Dyke  Road,  Brighton. 

Lemmou,  Mr.  R.,  Hythe,  Kent. 

Lenfestey,  Mr.  W.  G.,  9,  Market  Street,  Faversham. 

Lescher,  Mr.  F.  H.,  60,  Bartholomew  Close,  B.C. 

Leslie,  Mr.  J.,  Walkley,  Sheffield. 

Lester,  Mr.  H. ,  1,  Bridge  Street,  Nuneaton. 

Lester,  Mr.  T.  R.,  107,  Patrick  Street,  Cork. 

Le  Tall,  Mr.  F.  T.,  Address  unknown. 

Lewin,  Mr.  A.  C,  7,  Whimple  Street,  Plymouth. 

Lewinton,  Mr.  A.  B.,  14,  Cleveland  Street,  Fitzroy  Square,  W. 

Lewis,  Mr.  R.,  3,  Taylor  Street,  Liverpool. 

Lewis,  Mr.  Thomas,  7,  Exchange  Street,  Manchester. 

Lincolne,  Mr.  W. ,  Ely,  Cambridgeshire. 

Lindsay,  T.,  F.C.S.,  Maryfield  Cottage,  Marybill,  N.B. 

Linford,  J.  S.,  F.C.S.,  2,  Lancing  Terrace,  Ealing  Dean,  W. 

Ling,  Mr.  E.,  Esher,  Surrey. 

Lister,  Mr.  S.,  70,  High  Street,  Great  Horton,  Bradford. 

Littlewood,  Mr.  S. ,  Sutton-in-Ashfield. 

Llewellyn,  Mr.  R.,  148,  High  Street,  Merthyr. 

Lloyd,  Mr.  E.,  iun.,  Abergele. 

Lloyd,  Mr.  G.  H.,  30,  Church  Street,  Bilston. 

Lloyd,  Mr.  J.,  Bridgend,  Glamorganshire. 

Lloyd,  Mr.  J.,  Piccadilly,  Hanley. 

Lloyd,  Mr.  J.  W.,  90,  Oxford  Street,  Swansea. 

Lloyd,  Mr.  J.  W.,  34,  Mount  Pleasant,  Liverpool. 

Lloyd,  Mr.  T.  H. ,  10,  Friar  Lane,  Leicester. 

Lockhart,  Mr.  J.,  Marybill,  near  Glasgow. 

Lockwood,  Mr.  G.  A.,  30,  The  Moor,  Sheffield. 

Lockyer,  W.  J.,  F.C.S.,  Pembroke  Villa,  Elgin  Park,  Redland,  Bristol. 

Lofthouse,  Mr.  J.,  Fleetwood. 

Long,  Mr.  A.  T.,  Bognor,  Sussex. 

Long,  Mr.  H.,  2,  Western  Place,  Hove,  Brighton. 

Long,  Mr.  H.,  48,  High  Street,  Netting  Hill,  W. 

Long,  Mr.  H.,  90,  High  Street,  Croydon. 

Longbotham,  Mr.  J.,  Chester-le-Street,  Durham. 

Longman,  Mr.  J.  H.,  3,  St.  Mary's  Street,  Weymouth. 

Longrigg,  Mr.  J.,  Appleby,  Westmorland. 

Lord,  Mr.  C,  Todmorden,  Lancashire. 

Lord,  Mr.  L.,  Bank  Street,  Rawtenstall. 

Lorimer,  Mr.  .J.,  Junction  Road,  Holloway  Road,  N. 

Lowe,  A.  J.  G.,  F.LC,  F.C.S.,  167,  Fencburch  Street,  E.  C.      ■ 

Lowther,  Mr.  M.  K. ,  Langtoft,  Lowtborpe,  East  Yorkshire. 

Luff,  A.  P.,  F.LC,  F.C.S.,  13,Lisson  Street,  Marylebone  Road,  N.W. 

Luff,  Mr.  R.,  Prospect  House,  1,  Bute  Street,  South  Kensington,  S.W. 

Luke,  Mr.  R.  S.,  30,  Tavistock  Road,  Plymouth. 

Lumby,  Mr.  A.,  Tranmere,  Liverpool. 

Lunau,  Mr.  A.,  Banchory,  N.B. 

Lund,  Mr.  W.,  27,  Fossgate,  York. 

Lunn,  Mr.  T.,  31,  Westgate,  Grantham. 

McAdam,  Mr.  R.,  32,  Virginia  Street,  Glasgow.  'burgh. 

Macadam,  S.,  Ph.D.,  F.R.S.E.,  F.I.C,  F.C.S.,  Surgeons' Hall,  EcUn- 
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Macadam,  Mr.  W.  I.,  Analytical  Laboratory,  Surgeons'  Hall,  Ediuburgb. 

Macaulay,  Mr.  J.  J.,  Holywood,  Co.  Down. 

McBeatb,  Mr.  J.  W.,  Whitby  Street,  West  Hartlepool. 

McCowan,  Dr.  AV.,  F.C.S.,  Horse  Wynd,  Edinburgh. 

MacCreath,  Mr.  J.,  47,  Victoria  Street,  Newton  Stewart,  Wigtonsbire. 

McCullocb,  Mr.  F.,  Address  unknown. 

McDiarmid,  Mr.  J.  B.,  19,  Lower  Street,  Deal. 

Macdonald,  Mr.  J.,  12,  West  Newington,  Ediuburgb. 

M'Douald,  Mr.  K.,  Duukeld. 

Macewan,  Mr.  W.  M.,  112,  Gloucester  Street,  Kingston,  Glasgow. 

Macfarlane,  Mr.  A.  Y.,  255,  Cannougate,  Edinburgh. 

Macfarlane,  Mr.  T.  B.,  17,  Main  Street,  Wishaw,  N.B. 

McGregor,  Mr.  G.,  Ellon,  Aberdeen. 

Machon,  Mr.  H.,  Market  Place,  Saffron  Walden. 

McHugb,  Mr.  H.  S.,  Bridge  Street,  Castleford. 

Macintosh,  Mr,  A.,  21,  Montague  Street,  Rothesay. 

Mackay,  Mr.  G.  D.,  Canning  Street,  Edinburgh. 

Mackenzie,  Mr.  J.,  45,  Forrest  lload,  Edinburgh. 

McKenzie,  Mr.  W.,  37,  James  Street,  Crieff. 

Mackey,  Mr.  J.  B.,  2,  Bouverie  Street,  E.C. 

Mackill,  Mr.  R.  C,  Cadzow  Street,  Hamilton. 

MacKirdy,  Mr.  J.,  85,  Victoria  Street,  Rothesay. 

Maclagan,  Prof.  D.,  M.D.,  F.C.S.,  23,  Heriot,  Row,  Ediuburgb. 

McLean,  Mr.  K.,  Loftus,  Saltburn-by-the-Sea. 

McLeod,  Mr.  T.,  154,  Broomielaw,  Glasgow. 

MacManus,  J.  H.,  L.A.H.D.,  Longford,  Ireland. 

M'Millan,  Mr.  J.,  17,  Great  Western  Road,  Glasgow. 

McMillan,  Mr.  J.  L.,  21,  Formosa  Street,  Maida  Hill,  W. 

McMullen,  Mr.  T.,  42,  Victoria  Street,  Belfast. 

McMurray,  Mr.  J.,  19,  George  Street,  Paisley,  N.B. 

M'Naught,  Mr.  A.,  4,  West  Blackball  Street,  Greenock. 

McNicol,  Mr.  J.,  Apothecary  Hall,  Alva,  Stirlingshire. 

Macnigbt,  Mr.  S.  W.,  81,  High  Street,  Kirkcaldy. 

Macpberson,  Mr.  A.,  Stornoway. 

Macpberson,  Mr.  C.  A.,  19,  Caledonian  Terrace,  Edinburgh. 

McVitie,  Mr.  T.,  15,  Old  Hall  Street,  Liverpool. 

Maggs,  Mr.  T.  C,  Yeovil. 

Maizey,  Mr.  E.,  194,  Cassland  Road,  South  Hackney,  E.  [S.E. 

3Iakins,  G.H.,  M.R.C.S.,  F.I.C.,  F.C.S.,  Tudor  House,  Blackbeatb  Park, 

Maleham,  Mr.  H.  W.,  7,  West  J3ar,  Sheffield. 

Manfield,  Mr.  W.,  Kirkgate,  Leeds. 

Manfull,  Mr.  H.  J.,  88,  Arkwright  Street,  Nottingham. 

Mangnall,  IMr.  W.,  39,  High  Street,  Sittiugbourne,  Kent. 

Manning,  Mr.  R.  J.,  Wells,  Somerset. 

Marcham,  Mr.  J.,  2,  Lower  Bridge  Street,  Chester. 

Mark,  Mr.  G.,  22,  Penrose  Street,  North  Road,  Plymouth. 

Marley,  Mr.  W.,  64,  Northumberland  Street,  Newcastle-on-Tyne. 

Marreco.Prof.  A.  F.,  M.A.,  F.LC,  F.C.S.,  Newcastle-on-Tyne. 

Marriott,  E.D.,  L.R.C.P.,  90,  St.  Ann's  Well  Road,  Nottingham. 

Marris,  Mr.  T.,  82,  Bridge  Street,  Worksop,  Notts. 

Marsden,  Mr.  T.  B.,  Snaith,  Yorkshire. 

Marsh,  Mr.  E.  R.,  49,  Chippenham  Road,  St.  Peter's  Park,  W. 

Marsh,  Mr.  J.  H.,  G,  Milsom  Street,  Bath. 

Marsh,  Mr.  W.  H.,  92,  Tollington  Park,  N. 

Marshall,  Mr.  C.  W.,  Royal  Navy  Hospital,  Plymouth. 

Marshall,  Mr.  R.  C,  42,  Market  Square,  Dunganuon. 

Marshall,  Mr.  T.,  Beverley. 

Marshall,  Mr.  W.,  F.B.S.,  9,  Duggan  Place,  Rathmincs,  Dublin. 

Marson,  Mr.  B.  B.,  174,  Park  Road,  Liverpool. 

Marston,  Mr.  J.  T.,  105,  London  Wall,  City,  E.C. 
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Martin,  Mr.  H.  S.,  High  Street,  East  Grinstead. 

Martin,  Mr.  N.  H.,  29,  Mosley  Street,  Newcastle-ou-Tvne. 

Martin,  Mr.  R.,  47,  High  Street,  Maidenhead. 

Martin,  Mr.  W.,  Market  Harborough. 

Martindale,  W.,  F.C.S.,  10,  New  Cavendish  Street,  W. 

Mason,  Mr.  A.,  29,  Yorkshire  Street,  Rochdale. 

Mason,  A.  H.,  F.C.S.,  50,  Hanover  Street,  Liverpool. 

Mason,  Mr.  H.  C,  I.Australian  Avenue,  E.G. 

Mason,  Mr.  R.  W.,  Gunnersbury  Station,  Brentford  Road,  W. 

Mason,  Mr.  W.  B.,  117,  Derby  Street,  Bolton. 

Mather,  Mr.  J.  H.,  8,  The  Pavement,  Todmorden,  Yorks. 

Mather,  Mr.  W.,  Dyer  Street,  Chester  Road,  Hulme,  Manchester 

Mather,  Mr.  W.,  58,  Kay  Street,  Bolton. 

Jlathews,  Mr.  .7.  H.,  1,  Queen's  Gardens,  Hyde  Park,  W. 

Mathias,  Mr.  T.,  Saundersfoot,  Pembrokeshire. 

Matthews,  Mr.  C,  Ashby-de-la-Zouch. 

Matthews,  Mr.  E.,  High  Street,  Royston,  Herts, 

Matthews,  Mr.  H.,  7,  Old  King  Street,  Bristol. 

Matthews,  Mr.  T.,  167,  Cambridge  Road,  E. 

Matthews,  Mr.  T.,  Man  of  Ross  House,  Ross,  Herefordshire. 

Matthews,  Mr.  W.,  12,  Wigmore  Street,  W. 

Maunder,  Mr.  R.,  714,  Rochdale  Road,  Manchester. 

Maw,  Mr.  C,  11,  Aldersgate  Street,  E.G. 

Maxiield,  Mr.  J.,  4G,  Bartholomew  Street,  Leicester. 

Maxwell,  Mr.  D.     Address  unknown. 

Maxwell,  Mr.  G.  N.,  179,  Isledon  Road,  Finsbury  Park,  N. 

Mayfield,  Mr.  J.  T.,  41,  Queen  Victoria  Street,  E.G. 

Mayger,  Mr.  "VV.  D.,  6,  Regent  Square,  Northampton, 

Mayger,  Mr.  "\V.  J.,  6,  Regent  Square,  Northampton. 

Mays,  Mr.  R.  J.  J.,  5,  Ogle  Terrace,  South  Shields. 

Meadows,  Mr.  H.,  15,  Westgate  Street,  Gloucester. 

Meadows,  Mr.  J.,  44,  Humberstone  Gate,  Leicester. 

Medcalfe,  Mr.  B.  P.,  Market  Place,  Ware. 

Medd,  Mr.  J.,  47,  Westgate  Street,  Gloucester. 

Meldrum,  Mr.  E.  D.,  247,  Leith  Walk,  Edinburgh. 

Melhn,  Mr.  G.,  16,  Tichborne  Street,  Regent  Street,  W. 

Mellin,  Mr.  J,  P.,  High  Street,  Wimbledon,  S.W, 

Mellor,  Mr.  J.  G.,  Market  Square,  St.  Neots,  Hunts, 

Melrose,  Mr.  AY.,  13,  Micklegate,  York. 

Mercer,  Mr.  A.,  Prcstwich,  Manchester. 

Mercer,  Mr.  J.,  121,  Adelphi  Street,  Preston. 

Merrell,  Mr.  J.,  1,  Queen's  Terrace,  Camden  Road,  N.W, 

Merrikin,  Mr.  J.  B.,  2,  Beaufort  Buildings  West,  Bath. 

Merry,  Mr.  W.,  Market  Place,  Hkeston,  near  Nottingham. 

Merson,  Mr.  W.,  The  Dispensary,  Paignton. 

Metcalfe,  llr.  A.  A.,  147,  High  Street,  Great  Horton,  Bradford. 

Metcalfe,  Mr.  G.  L.,  13,  Whitefriargate,  Hull. 

Metcalfe,  Mr.  E.  H.,  Malvern. 

Michie,  Mr.  J.,  High  Street,  Forres,  Elginshire. 

Middleton,  Mr.  A.,  18,  Southwell  Road,  Nottingham. 

Middleton,  Mr.  J.,  14,  Cleveland  Terrace,  Middlesborough-on-Tees. 

Midgeley,  Mr.  G.,  2,  St.  Ann's  Square,  Manchester. 

Midgley,  Mr.  F.,  10,  Mill  Street,  Padiham. 

Miles,  Mr.  G.,  Belvedere. 

Miller,  Mr.  G.  B.,  8,  Osborne  Place,  Blackheath,  S.E. 

Miller,  Mr.  T.  S.,  Gray  Street,  Broughty  Ferry,  Dundee, 

Miller,  Mr.  W.,  Blaydon-on-Tyne. 

Miller,  Mr.  W.  C,  107,  Hockley  Hill,  Birmingham. 

Millidge,  Mr.  A.,  117,  High  Street,  Newport,  Isle  of  Wight. 

Milligan,  Mr,  D.  G.,  Haltwhistle. 
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Mills,  Mr.  J.,  Eastgate  Row,  Chester. 

Mills,  Mr.  R.  M.,  Bourne,  Lincolnshire. 

Mills,  Mr.  W.  H.,  1,  Market  Place,  Heywood,  Lanes. 

Milne,  Mr.  W.,  4,  Fleet  Street,  Torquay. 

Milner,  Mr.  J.  G.,  14,  Bridge  Street,  Hull. 

Milward,  Mr.  S.,  10,  Crown  Terrace,  Upper  Holloway,  N. 

Minchim,  Mr.  F.  J.,  Athy,  Co.  Kildare. 

Minshull,  Mr.,  42,  Dudley  Street,  Wolverhampton. 

Minshull,  Miss  R.  C,  3,  Rodney  Terrace  West,  Bow  Road,  E. 

Mitchell,  Mr.  J.,  151,  Oxford  Street,  Manchester. 

Moinet,  F.  W.,  M.D.,  13,  Alva  Street,  Ediuhurgh. 

Monkhouse,  Mr.  H.,  All  Saint's  Derby. 

Moore,  Mr.  W.  J.,  26,  King  Street,  Stirling,  N.B. 

Moore,  Mr.  W.  V.,  15,  Princess  Square,  Plymouth. 

Moorhouse,  Mr.  W.,  40,  Kirkgate,  Wakefield. 

Morgan,  W.,  Ph.D.,  28,  Orange  Street,  Swansea. 

Morgan,  Mr.  W.  J.,  5,  Holyrood  Terrace,  Malvern. 

Morisou,  Mr.  G.,  High  Street,  Peebles,  N.B. 

Morris,  Mr.  G.  E.,  74,  Nevill  Road,  Stoke  Newington,  N. 

Morris,  Mr.  J.  0.,  37,  Digbeth,  Walsall. 

Morris,  Mr.  T.,  118,  Market  Street,  Farnworth,  Bolton. 

Morris,  Mr.  W.  W.,  Talgarth. 

Morson,  Mr.  T.  P.,  Southampton  Row,  W.C. 

Morson,  T.,  F.C.S.,  124,  Southampton  Row,  W.C. 

Mortimer,  Mr.  J.,  20,  The  Mall,  Chfton,  Bristol. 

Morton,  Mr.  T.,  11,  Albion  Terrace,  Kirkintilloch. 

Moss,  J.,  F.I.C.,  F.C.S.,  Wrexham. 

Moulden,  Mr.  W.,  49,  King  WiUiam  Street,  Blackburn. 

Mount,  Mr.  W.,  2,  Palace  Street,  Canterbury. 

Moyle,  Mr.  J.,  27,  Broadway,  Hammersmith,  W. 

Muir,  Mr.  G.,  166,  Cumberland  Street,  Glasgow. 

Mullock,  Mr.  R.,  Charing  Cross,  Birkenhead. 

3Iumbray,  Mr.  H.,  Great Cheetham  Street,  Higher Broughton,  Manchester. 

Mumbray,  Mr.  R.  G.,  Richmond,  Surrey. 

Mumby,  Mr.  C,  47,  High  Street,  Gosport. 

Munn,  Mr.  C.  H.,  Stourport. 

Murdoch,  Mr.  D.,  High  Street,  Falkirk,  N.B. 

Murdoch,  Mr.  G.,  249,  Sauchiehall  Street,  Glasgow. 

Murdoch,  Mr.  J.,  Address  unknown. 

Murphy,  Mr.  W.  C,  Westfield,  Harold's  Cross  Road,  Dublin. 

Murray,  Mr.  E.  P.,  1,  Whitehall  Street,  Clones,  Ireland. 

Muskett,  Mr.  J.,  Harleston,  Norfolk. 

Myers,  Mr.  G.,  68,  High  Street,  Hull. 

Nairne,  Mr.  J.  S.,  11,  Winton  Terrace,  Glasgow. 

Napier,  Mr.  A.,  69,  South  Clerk  Street,  Edinburgh. 

Napier,  Mr.  G.  L.,  56,  South  Street,  Exeter. 

Naylor,  W.  A.  H.,  F.C.S.,  800,  High  Holborn,  W.C. 

Neale,  Mr.  H.,  Riddings,  near  Alfreton,  Derbyshire. 

Nesbit,  Mr.  J.,  162,  High  Street,  Portobello. 

Netting,  Mr.  J.  G.,  177,  North  Road,  Plymouth. 

New,  Mr.  W.  W.,  238,  Essex  Road,  Islington,  N. 

Newbigin,  Mr.  J.  L.,  Ahiwick. 

Newby,  Mr.  R.  I.,  Castelnau,  Barnes,  S.W. 

Newcome,  Mr.  J.,  70,  High  Street,  Grantham. 

Newman,  BIr.  W.  F.,  8,  Market  Street,  Falmouth. 

Newport,  Mr.  W.,  Foulsham,  Norfolk. 

Newton,  Mr.  T.  A.  C,  9,  Carlton  Terrace,  Carlton  Road,  Kilburu,  N.W. 

Nicholson,  Mr.  A.,  11,  Pantiles,  Tunbridge  Wells. 

Nicholson,  Mr.  D.  G.,  Mere  Street,  Diss. 
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Nicholson,  Mr,  H.,  38,  ArRyle  Street,  Birkenhead. 
Nicholson,  Mr.  W.  0.,  Brigs,  Lincolnshire. 
Nickson,  Mr.  J.,  oG,  Broad'Strcet,  Ludlow. 
Nicol,  Mr.  J.,  4,  Dowanhill  Place,  Partick,  Glasgow. 
Noble,  Mr.  A.,  139,  Princes  Street,  Edinburgh. 
Noble,  Mr.  J.,  55,  King's  Street,  South  Shields. 
Nugent,  Mr.,  38,  Arran  Quay,  Dubhn. 
Nuthall,  Mr.  E.,  Bank  Plain,  Norwich. 
Nutt,  Mr.  A.  J.,  47,  Piccadilly,  W. 

Oakland,  Mr.  C,  13,  "Warser  Gate,  Nottingham. 

Oakland,  Mr.  W.     Address  unknown. 

Odling,  Prof.  W.,  M.B.,  F.R.S.,  etc.,  15,  Norham  Gardens,  Oxford. 

Oglesbv,  Mr.  J.,  31,  Micklegate,  York. 

Oldfield,  Mr.  H.,  48,  Market  Street,  Hyde. 

Oldham,  Mr.  J.,  44,  Hessle  Road,  Hull. 

Oldham,  Mr.  J.,  Market  Street,  Mansfield,  Notts. 

Oldham,  Mr.  W.,  38,  Waterloo  Road,  Burslem. 

Oliver,  Mr.  J.  G.,  Holsworthy,  Devon. 

O'Neill,  Mr.  J.,  216,  Dalton  Road,  Barrow-in-Furness. 

Orchard,  Mr.  E.  J.,  Market  Place,  Salisbury. 

Ottey,  Mr.  T.,  "Waterloo  Street,  Burton-on-Trent. 

Owen,  Mr.  G.  B.,  21,  Broad  Street,  Park,  Sheffield. 

Owen,  Mr.  J.,  Bishops'  Castle,  Salop. 

Owen,  Mr.  J.,  Holloway  Road,  Islington,  N. 

Owen,  Mr.  S.,  Address  unknown. 

Owen,  Mr.  AV.,  52,  ColHngwood  Street,  Newcastle-on-Tyne. 

Oxborrow,  Mr.  E.,  400,  Farm  Street,  Birmingham. 

Paddock,  Mr.  T.,  Derby  Road,  Bootle,  Liverpool. 

Padwick,  Mr.  J.,  5,  Preston  Street,  Brighton. 

Padwick,  Mr.  T.,  Redhill. 

Paine,  Mr.  C,  3,  Commercial  Street,  Newport,  Mon. 

Paine,  Mr.  S.,  7,  Exchange  Street,  Manchester. 

Palethoi-pe,  Mr.  S.,  Six  Ways,  Smethwick,  near  Birmingham. 

Palmer,  Mr.  A.  N.,  Zoedone  AYorks,  Wrexham. 

Palmer,  Mr.  F.  W.,  Ramsey,  Hunts. 

Palmer,  Mr.  P.  L.,  East  Sheen,  Mortlake,  S.W. 

Paris,  Mr.  W.,  253,  Crown  Street,  Glasgow. 

Park,  Mr.  W.,  91,  Brook  Street,  Broughty  Ferry,  Dundee. 

Park,  Mr.  W.  S.,  84,  Queen  Street,  Dublin. 

Parker,  Mr.  C,  Milnthorpe. 

Parker,  Mr.  H.  J.,  5,  Church  Street,  Blaydon-on-Tyne. 

Parker,  Mr.  R.  H.,  225,  Oxford  Street,  W. 

Parker,  Mr.  S.,  360,  Leeds  Road,  Bradford,  Yorks. 

Parker,  Mr.  T.,  17,  Bridge  Street,  York. 

Parker,  Mr.  W.H.,  177,  Alfreton  Road,  Nottingham. 

Parkes,  Mr.  J.  P.,  Leytou  House,  Albion  Road,  Stoke  Newingtou,  N. 

Parkin,  Mr.,  Ripon. 

Parkinson,  Sir.  R.,  1,  Wilham  Henry  Street,  Soho,  Livcqiool. 

Parkinson,  R.,  Ph.D.,  Sun  Bridge  Buildings,  Bradford,  Yorkshire. 

Parkinson,  Mr.  T.,  30,  Market  Place,  Driffield. 

Parldnson,  Mr.  W.,  32,  Lees  Road,  Oldham. 

Parry,  Mr.  C.  D.,  18,  Borough  High  Street,  S.E. 

Pars,  Mr.  R.  C,  Market  Place,  Thrapstone. 

Passmore,  Mr.  C.  F.,  York  House,  Bath  Road,  Cheltenham. 

Passmore,  Mr.  F.,  17,  Bloomsbury  Square,  W.C. 

Pasmore,  Mr.  F.  R.,  26,  Cullum  Street,  Fenchurch  Street,  E.G. 

Pasmore,  Mr.  G.,  1,  Corner  of  Southernhay,  Exeter. 

Patcbett,  I.,  F.C.S.,  F.R.A.S.,  Birstall,  near  Leeds. 
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Paterson,  Mr.  A.,  6,  Camden  Place,  Plantation,  Glasgow. 

Paterson,  Mr.  J.,  Helmsdale,  Sutberlandsliire. 

Paterson,  Mr.  S.,  Gallowgate,  Aberdeen. 

Paton,  J.,  F.L.S.,  Kelviugrove  Museum,  Glasgow. 

Patterson,  Mr.  D.  J.,  West  Hill,  Mansfield,  Notts. 

Pattinson,  J.,  F.I.C..  F.C.S.,  75,  The  Side,  Newcastle-on-Tyne. 

Pattisou,  Mr.  G.,  139,  St.  John  Street  Eoad,  E.G. 

Pattrick,  Mr.  W.,  High  Street,  Measham. 

Payne,  A.,  F.C.S.,  Galen  "Works,  Ettingsliall,  Wolverhampton. 

Payne,  Mr.  J.  C.  C,  Oxford  Buildings,  Belfast. 

Payne,  Mr.  J.  B..  63,  Piccadilly,  Manchester. 

Payne,  Mr.  S.,  Wallingford,  Berkshire. 

Peake,  Mr.  A.,  Queen  Street,  Earlestown, 

Peake,  Mr.  H.,  New  Bridge,  Dover. 

Peake,  Mr.  H.F.,  Twickenham. 

Pearce,  Mr.  J.  A.,  Cainscross,  Strc^ad. 

Pearson,  C.  T.,  F.E.B.S.,F.Z.S.,  104,  Stamford  Street,  Blackfriars,  S.E. 

Pedley,  Mr.  T.,  Mill  Bank,  Triangle,  Halifax. 

Penketh,  Mr.  J.,  Address  unknown. 

Penney,  Mr.  W.,  High  Street,  Poole. 

Pennington,  Mr.  T.,  14,  Bolton  Street,  Bury,  Lancaster. 

Penrose,  Mr.  A.  P.,  5,  Amwell  Street,  E.G. 

Percy,  Mr.  T.  B.,  Victoria  Square,  Truro. 

Perfect,  Mr.  E.,  Bingley,  Ycrks. 

Perkins,  Mr.  J.,  29,  Victoria  Street,  Wolverhampton. 

Perry,  Mr.  G.  E.,  77,  Hagley  Road,  Birmingham. 

Peters,  Mr.  J.,  Shore  Street,  Gourock. 

Peters,  Mr.  J.  F.,  4,  High  Street,  Jedburgh,  N.B. 

Pettigrew,  Mr,  J.  W.,  193,  St.  George's  Road,  Glasgow. 

Pettiuger,  Mv.  E.,  57,  High  Street,  Hampstead,  N.W. 

Petty,  Mr.  T.,  Deddiugton. 

Phillips,  Mr.  J.,  56,  EvertonRoad,  Liverpool. 

Phillips,  Mr.  J.,  58,  Wallgate,  Wigan. 

Pbilp,  Mr.  J.,  Wadebridge,  Cornwall. 

Pickard,  Mr.  W.,  130,  High  Street,  Notting  Hill,  W. 

Picken,  Mr.  T.  W.,  Newport,  Salop. 

Pickering,  Mr.  J.,  Market  Place,  Crowle,  Doncaster. 

Picnot,  Mr.  C,  24,  High  Street,  Strood. 

Pidd,  Mr.  A.  J..  221,  Chester  Eoad,  Hulme,  Manchester. 

Pilcber,  W.  J.,  F.E.C.S.,  High  Street,  Boston, 

Pilley,  Mr.  S.,  9,  Bargate,  Boston. 

Pinkerton  Mr.  J.  S.,  248,  Loudon  Eoad,  Glasgow. 

Pinkerton,  Mr.  W.,  17,  Greenside  Place,  Edinburgh. 

Pinyou,  Mr.  W.,  49,  Abbey  Eoad,  St.  John's  Wood,  N.W. 

Pitman,  Mr.  J.,  50,  Eedcliff  Hill,  Bristol. 

Place,  Mr.  F.  W.,  Betley,  Crewe. 

Plant,  Mr.  W.  E.,  Somerby,  near  Oakham, 

Plowman,  S.,  F.I.C.,  2,  Residence,  St.  Thomas's  Hospital,  S.E, 

Pocklington,  Mr.  H.,  23,  Park  Row,  Leeds. 

Poingdestre,  Mr.  C.  E.,  187,  Newington  Butts,  S.E. 

Pollard,  Mr.  H.  H.,  140,  High  Street,  Rvde,  Isle  of  Wight. 

Polley,  Mr,  J.,  360,  High  Street,  Stratford,  E. 

Pond,  Mr.  B.  C,  4,  The  Pavement,  Brixton  Rise,  S.W. 

Pond,  Mr.  G.  P.,  68,  Fleet  Street,  E.G. 

Pousford,  Mr.  J.,  Wolborough  Street,  Newton  Abbot,  Devon. 

Poole,  Mr.  J.,  50,  High  Street,  Newcastle,  Staffs. 

Porter,  BIr.  J.,  Coalville,  Leicestershire. 

Porter,  W.  E.,  F.C.S.,  17,  Tybridge  Street,  Worcester. 

Postans,  Mr.  A.  W.,  35,  Baker  Street,  W, 

Potter,  Mr,  H.,  8,  Park  Terrace,  Sutton,  Surrey. 
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Potts,  E.,  F.C.S.,  1G3,  High  Street,  Sunderland. 

Potts,  Mr.  R.  S.,  Market  Place,  Ilkeston. 

Powell,  Mr.  D.,  St.  Thomas,  Swansea. 

Powell,  Mr.  W.,  Wliite  Horse  Street,  Leeds. 

Power,  Mr.  E.,  Wnlton-on-Thames. 

Powers,  Mr.  E.,  Priory  Works,  Coventry. 

Powuall,  Mr.  T.  Pv.,  45,  St.  George's  Road,  Bolton. 

Pratt,  Mr.  G.  W.,  41) ,  Cavendish  Street,  Chorltou-on-Medlock,  Manchester. 

Pratt,  Mr.  H.,  Warwick. 

Pratt,  Mr.  R.  M.,  Cattle  Market,  Otley,  Yorks. 

Preslev,  BIr.  E.,  12,  St.  Augustine's  Parade,  Bristol. 

Preston,  Mr.  J.,  -4,  High  Street,  Sheffield. 

Preston,  Mr.  J.  C,  88,  Leadenhall  Street,  E.G. 

Prichard,  Mr.  E.,  10,  Vigo  Street,  Regent  Street,  W. 

Pridmore,  Mr.  W.,  Castle  Street,  Hinckley,  Leicestershire. 

Prince,  Mr.  A.  G.,  2,  Market  Street,  Longton,  Staffs. 

Prince,  Mr.  H.,  5,  Fore  Street,  Taunton. 

Princep,  BIr.  Philip.,  17,  Bloomsbury  Square,  W.C. 

Bring,  R.  W.,  L.A.H.D.,  7,  Plough  Buildings,  Belfast. 

Prior,  Mr.  G.  T.,  32,  Broad  Street,  Oxford. 

Pritchard,  Mr.  .!.,  Charlton  Road,  Manchester. 

Probyn,  BIr.  C,  55,  Grosvenor  Street,  Grosvenor  Square,  W. 

Procter,  BIr.  R.,  Penarth,  Cardiff. 

Procter,  BIr.  S.  J.,  1,  Duke  Street,  Cardiff. 

Proctor,  BIr.  A.  D.,  Dufftown,  Banffshire. 

Proctor,  BIr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tj-ne. 

Pugh,  BIr.  G.,  Dunster  House,  Mincing  Lane,  E.C. 

Pugh,  BIr.  H.,  Llanegi'yn,  near  Towyn,  Merionethshire. 

Pullan,  BIr.  T.,  174,  Lumb  Lane,  Bradford,  Yorkshire. 

Pullin,  BIr.  W.  H.,  42,  Parade,  Leamington. 

Purdue,  BIr.  T.,  Witnev,  Oxou. 

Purefoy,  R.  D.,  BI.B.,  13,  Blerrion  Square,N.,  Dublin. 

Purves,  BIr.  S.,  70,  Haymarket  Terrace,  Edinburgh. 

Qneale,  BIr.  J.  W.,  Address  unknown.  'Street,  Dublin. 

Quinlau,  Prof.  F.  J.  B.,  BI.D.,  BI.R.I.A.,  F.C.P.,  29,  Lower  Fitzwilham 

Eadley,  BIr.  W.  V.,  42,  Hampton  Ptoad,  Southport. 

Raimes,  BIr.  R.,  Bonnington  Park,  Edinljuri:;h. 

Rait,  BIr.  R.  C,  322,  Hamilton  Place,  Partick. 

Ramsbottom,  BIr.  G.,  Waterfoot,  near  Blanchester. 

Ramsden,  BIr.  W.,  Fallowfield,  Manchester. 

Ptandall,  W.  B.,  F.C.S.,  140,  High  Street,  Southampton. 

Ransom,  BIr.  W.,  Hitchin. 

Eastrick,  BIr.  R.  J.,  King's  Road.  Southsea,  Hants. 

Eatcliffe,  BIr.  W.,  44.  Tettenhall  Road,  Wolverhampton. 

Rattray,  Mr.  W.,  Links  Street,  Aberdeen. 

Eawlings,  BIr.  C.  J.,  Blarket  Place,  Warminster. 

Rayson,  Mr.  H.,  Ringwood,  Hants. 

Reboul,  A.  P.,  D.L.R.C.S.,  CO,  Liverpool  Road,  N. 

Redfern,  BIr.  T.,  50,  King  Street,  Penrith. 

Redwood,  Prof.  T.,  Ph.D.,  F.I.C.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Rees,  BIr.  J.,  42,  Commercial  Street,  Maesteg. 

Rees,  BIr.  W.H.,  Dartmouth. 

Reid,  BIr.  W.,  27,  Guthrie  Port,  Arbroath. 

Eemmers,  BIr.  B.  II.,  63,  West  Regent  Street,  Glasgow. 

Reynolds,  Mr.  F.,  14,  Commercial  Street,  Leeds. 

Reynolds,  BIr.  J.  J.,  3,  Chapel  Place,  Cavendish  Square,  W. 

Reynolds,  R.,  F.C.S.,  13,  Briggate,  Leeds. 

Reynolds,  BIr.  E.  F. ,  13,  Briggate,  Leeds. 
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Reynolds,  Mr.  T.,  Caerphilly,  near  Cardiff. 

Eeynolds,  Mr.  W.  J.,  Address  unknown. 

Keynor,  Mr.  A.,  50,  Camden  Street,  Dublin. 

Ehind,  Mr.  W.  W.,  69,  Gloucester  Road,  Regent's  Park,  N.W. 

Rhodes,  G.  W.,  M.R.C.S.,  "Westbourne  House,  Huddersfield. 

Rich,  S.  W.,  F.I.C.,  34,  Gloucester  Road,  Croydon. 

Richards,  Mr.  J.,  Cardiff  Street,  Aberdare. 

Richards,  Mr.  J.,  33,  Castle  Street,  Swansea. 

Richardson,  B.  W.,  M.D.,  F.R.S.,  etc.,  25,  Manchester  Square,  V>'. 

Richardson,  Mr.  G.,  12,  Norland  Place,  Notting  Hill,  W. 

Richardson,  Mr.  J.,  448,  Kingsland  Road,  E. 

Richardson,  J.  G.  F.,  Ph.D.,  F.C.S.,  10,  Friar  Lane,  Leicester. 

Richardson,  Mr.  R.  T.,  1,  Wellington  Road,  Smithdown  Road,  Liverpool 

Richardson,  Mr.  T.,  Holborn  Hill,  Millom,  Cumberland. 

Richardson,  Mr.  T.  H.,  Alresford. 

Richardson,  Mr.  T.  J.,  23,  London  Road,  Carlisle. 

Richmond,  Mr.  E.,  junr.,  Leighton  Buzzard,  Beds. 

Rickard,  Mr.  J.  E.,  AVadebridge,  Cornwall. 

Ridd,  Mr.  A.  H.,  5,  "Windsor  Terrace,  Carlton  Road,  Peckham,  S.E. 

Eiddell,  H.  B.,  F.C.S.,  Whitefield  House,  Eothbury,  Moi^eth. 

Eiddle,  Mr.  W.  E.,  St.  Cuthberts,  Hexham. 

Eimmington,  F.  M.,  F.C.S.,  9,  Bridge  Street,  Bradford,  Yorkshire. 

Eishworth,  Mr.  H.,  Aberford,  near  Leeds. 

Eitson,  Mr.  T.,  4,  High  Street,  Sunderland. 

Eoach,  Mr.  P.,  8,  St.  James's  Street,  S.W. 

Eobbins,  J.,  F.C.S.,  372,  Oxford  Street,  W. 

Eoberts,  Mr.  C,  Marsden,  near  Huddersfield. 

Eoberts,  Mr.  G.,  High  Street,  West  Bromwich. 

Eoberts,  Mr.  J.,  247,  Horsley  Heath,  Tipton. 

Eoberts,  Mr.  J.,  Middkton,  Lancashire. 

Eoberts,  Mr.  M.,  High  Street,  Bangor. 

Eoberts,  Mr.  P.,  St.  Asaph. 

Eobertson,  Mr.  D.,  Bervie. 

Eobinson,  A.  E.,  F.C.S.,  9,  Bull  Eing,  Birmingham. 

Eobinson,  Mr.  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Eobinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Eobinson,  Mr.  J.,  Stanley,  near  Chester-le-Street,  Durham. 

Eobinson,  Mr.  J.,  5,  Northgate,  Darlington. 

Eobinson,  Mr.  J.  F.,  Apsley  Buildings,  Liverpool. 

Eobinson,  Mr.  J.  F.,  Frodsham,  Cheshire. 

Eobinson,  Mr.  J.  0.,  1,  Fair  View  Avenue,  Clontarf,  Co.  Dublin. 

Eobinson,  Mr.  J.  S.,  1'2,  Macaulay  Street,  Great  Grimsby. 

Robinson,  Mr.  J.  S.,  Alfreton. 

Robinson,  Mr.  R.,  78,  Yorkshire  Street,  Rochdale. 

Robinson,  Blr.  R.  A.,  195,  Brompton  Road,  S.W. 

Robinson,  Mr.  W.,  Main  Street,  Cockermouth. 

Robinson,  Mr.  W.  P.,  13,  Curzon  Street,  Mayfair,  W. 

Robson,  Mr.  T.,  4,  Victoria  Road,  Brighton. 

Eogers,  Mr.  A.  E. ,  Newmarket. 

Eogers,  Mr.  J.  E.,  82,  Church  Street,  Stoke  Newington,  N. 

Eogers,  Mr.  AV.,  53,  Ben  Jonson  Road,  Stepney,  E. 

Eogerson,  Mr.  M.,  Boston  Spa,  Yorkshire. 

Eomans,  Mr.  T.  W.,  High  Street,  Wrotham,  Sevenoaks. 

Eonchetti,  Mr.  T.  A.,  40,  Mandale  Road,  South  Stockton. 

Rookledge,  Mr.  J.,  Easingwold. 

Roper,  Mr.  J.  A.,  83^,  Redcliffe  Street,  Bristol. 

Rose,  Mr.  J.  D.,  18,  Ormonde  Street,  Jarrow-on-Tyne,  Durham. 

Ross,  L.  B.,  F.C.S.,  Great  Driffield. 

Eossiter,  Mr.  F.,  20,  George  Street,  Hastings. 

Rossiter,  Mr.  J.,  Royal  Naval  Hosi^ital,  Stonehouse,  Devon. 
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Kotberham,  Mr.  C.  J.,  56,  South  Molton  Street,  "\Y. 

Roulston,  5Ir.  B.  \V.,  39,  Aire  Street,  Goole. 

Rouw,  Mr.  W.  T.,  Market  Place,  Ruthin. 

Rowe,  Mr.  P.  M.,  Hish  Street,  Marlborouprli. 

Rowe,  Mr.  R.,  23,  Cromwell  Place,  South  Keusington,  S.W. 

Rowe,  S.  T..  M.A.,  Ph.D.,  Public  Analyst,  Redruth. 

Rowell,  Mr.  R.  11.,  Hou^hton-le-Spring. 

Rowell,  Mr.  R.  II.,  11.  Palnierston  Road,  Southsea,  Portsmouth. 

Rowland,  Mr.  T.  F.,  Hill  Street,  Epping. 

Rowland,  Mr.  W.,  High  Street,  Wrexham. 

Russell,  Mr.  C.  J.  L.,  Opposite  the  Castle  Hill,  Windsor. 

Sainsbury,  Mr.  S.,  176,  Strand,  W.C. 

Salter,  Mr.  B.,  Uckfield. 

Salter,  Mr.  J.  B.,  Castle  Street,  Shrewsbury. 

Samuel,  Mr.  A.  II.,  62,  Dale  Street,  Liverpool. 

Sandford.  Mr.  G.  W.,  47,  Piccadilly,  W. 

Sandiland,  Mr.  R.  B.,  Bicester,  Oxfordshire. 

Sanger,  Mr.  W.  A.,  252,  Oxford  Street,  W. 

Sangster,  Mr.  A.,  6(j,  High  Street,  St.  Johns  Wood,  N.W. 

Sansom,  Mr.  H.,  47,  Parade,  Leamington. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sargent,  W.  D.,  BI.R.C.S.,  L.S.A.,  364,  Brixton  Road,  S.E. 

Sarsfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Saunders,  Mr.  D.  P.,  Haverfordwest. 

Saunders,  Mr.  T.  P.,  Bradford-on-Avon. 

Saunders,  Mr.  J.  W.,  79,  Gaisford  Street,  N.W. 

Savage,  Mr.  .J.  W.,  Newton  .\bbot. 

Savage,  Mr.  W.  D.,  Park  Road  East,  Brighton. 

Savage,  Mr.  W.  W.,  65,  Edward  Street,  Brighton. 

Saville,  Mr.  J.,  4,  Goodramgate,  York. 

Savory,  Mr.  A.  L.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  J.  F.,  143,  New  Bond  Street,  \V. 

Sawyer,  Mr.  H.,  35,  Fisher  Street,  Carlisle. 

Saxby,  Mr.  H.,  jun.,  Lewes.  Sussex. 

Saxton,  Mr.  J.. '2,  St.  Peter's  Street,  Leeds. 

Sayer,  Mr.  E.  C,  Warrington  House.  Ipswich. 

Scaife,  Mr.  C.  J.,  Bridge  Street,  Worksop. 

Schacht,  F.  F.,  B.A.,  1,  Windsor  Terrace,  Clifton  Bristol. 

Schacbt,  G.  F.,  F.C.3.,  7,  Regent  Street,  Clifton,  Bristol. 

Schacht,  Mr.  W.,  6,  Finsbury  Place  South,  E.G. 

Schmidt,  Mr.  A.,  382,  New  City  Road,  Glasgow. 

Schorlemmer,  Prof.  C,  Ph.D.,  F.R.S., etc. .Owen's  College,  Manchester. 

Schweitzer,  .J.,  F.C.S.,  53,  Loughborough  Park,  Brixton,  S.W. 

Scott,  Mr.  W.,  46,  Mary  Street,  Dublin. 

Scott,  Mr.  W.  H.,  Sandy. 

Scriven,  J.  S.,  M.D.,  L.R.C.P.,  L.R.C.S.E.,  Duffield,  Derby. 

Seath,  Mr.  A.,  Dunfermline. 

Seivwright,  Mr.  G.,  The  Square,  Cullen,  N.B. 

Selkirk,  Mr.  J.,  7,  Pembroke  Street,  Cork. 

Selleck,  Mr.  E.,  Apothecaries'  Hall,  Blackfriars,  E.G. 

Selly,  Mr.  J.,  142,  Earl's  Court  Road,  South  Kensington,  S.W. 

Senier,  A.,  M.D.,  F.I.C.,  F.C.S.,  17,  Bloomsbury  Square,  W.C.       [S.E. 

Senier,  H.,  F.I.C.,  F.C.S.,  5,  Romola  Terrace,  Norwood  Lane,  Heme  Hill, 

Sergeant,  Mr.  T.  W.,  61,  Ashton  Street,  Liverpool. 

Severs,  Mr.  J.,  23,  Stricklandgate,  Kendal. 

Seymour,  Mr.  T.  T.,  Ennis. 

Shapley,  Mr.  C,  11,  Strand,  Torquay. 

Sharman,  Mr.  C.  R.,  Daventry  Road,  Towcester. 

Sharp,  Mr.  J.,  5,  Sedgedeld  terrace,  Bradford,  Yorks. 
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Sharpe,  Mr,  G.  Y.,  34,  High  Street,  Nottinjr  Hill,  W. 

Sharpe,  Mr.  Leonard  G.,  34,  High  Street,  Netting  Hill,  "W. 

Shaw,  Mr.  A.,  Riddings,  Derbyshire. 

Shaw,  Mr.  H.  W.,  6,  Market  Place,  Doncaster. 

Shaw,  Mr.  J.,  24,  Great  George  Place,  Liverpool. 

Shaw,  Mr.  J.  W.,  4,  Edwardes  Terrace,  Kensington,  W. 

Shemmonds,  Mr.  J.,  Old  Christchurch  Eoad,  Bournemouth. 

Shenstone,  J.  C,  F.R.M.S.,  13,  High  Street,  Colchester. 

Shenstoue,  W.  A.,  F.I.C,  F.C.S.,  Clifton  College,  Bristol. 

Shephard,  Mr.  T.  F.,  51,  Hollywood  Eoad,  "West  Brompton,  S.W. 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Eow,  Chester. 

Shepherd,  Mr.  J.  T.,  Corse  Forgue,  Huntly,  N.B. 

Shepherd,  Mr.  J.  W.,  Settle. 

Sherlock,  Mr.  T.,  Market  Place,  St.  Helen's,  Lanes. 

Sherriff,  Mr.  G.,  Paignton,  South  Devon. 

Shields,  Mr.  J.,  Alsager,  Stoke-on-Trent. 

Shipman,  Mr.  J.  J.,  22,  Bridge  Street,  Northampton. 

ShirtUff,  Mr.  W.,  66,  Goldhawk  Eoad,  Shepherd's  Bush,  W. 

Short,  Mr.  E.  C,  Post  Office,  Bushey  Heath.  [Manchester. 

Siebold,   L.,  F.I.C,  F.C.S.,    18,   Egerton   Terrace,    Stockport  Eoad» 

Sillitoe,  Mr.  F.  S.,  Station  Eoad,  Red  Hill,  Surrey. 

Silson,  Mr.  E.  W.,  113,  Church  Street,  Manningham,  Bradford. 

Silverlock,  Mr.  H.  T.,  92,  Blackfriars  Eoad,  S.E. 

Silvers,  Mr.  F.  T.,  25,  Camberwell  Green,  Camberwell,  S.E. 

Simms,  Mr.  E.  J.,  3,  Eamshill  Eoad,  South  Cliff,  Scarborough. 

Simpkins,  Mr.  J.,  Minchinhampton. 

Simpson,  Mr.  A.,  9,  Melbourne  Street,  Stalybridge. 

Simpson,  Mr.  D.  0.,  Heanor,  Derbyshire. 

Simpson,  Mr.  G.,  Paikes  Street,  Alnwick,  Northumberland. 

Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  J.,  Soutli  Lambeth  Dispensary,  Clapham  Eoad,  S.W. 

Simpson,  Mr.  E.,  16,  Henry  Street,  Dubhn. 

Simpson,  ]Mr.  T. ,  Bloxham,  Banbury,  Oxon. 

Simpson,  5Ir.  T.,  6,  Havclock  Terrace,  Forest  Hill,  S.E. 

Sims,  Mr.  J.,  Hirwain. 

Sinclair,  Mr.  J.,  88,  Mostyn-  Street,  Llandudno. 

Sinclair,  Mr.  E.,  Invergordou,  N.B. 

Sirett,  Mr.  H.,  Brackley,  Northamptonshire. 

Skinner,  Mr.  M.  H.,  Keelbv,  near  Ulceby,  Lines. 

Skirrow,  Mr.  "W.  E.,  Bingley,  Yorks. 

Skirving,  Mr.  G.,  47,  Lower  High  Street,  Wednesbury,  Staffs. 

Skoulding,  Mr.  G.  S.  F.,  Church  Plain,  Yarmouth. 

Skoulding,  Mr.  W. ,  Wymondham,  Norfolk. 

Slade,  Mr.  J.,  Tenbury. 

Slater,  Mr.  J.,  70,  Bedford  Street,  Leicester. 

Slater,  Mr.  J.,  Sadler  Street,  "Wells,  Somerset. 

Slater,  Mr.  T.,  Stone,  Staffordshire. 

Slinger,  Mr.  F.,  High  Ousegate,  York. 

Slipper,  Mr.  J.,  87,  Leather  Lane,  Holbom,  E.G. 

Smeeton,  Mr.  "W.,  26,  Commercial  Street,  Leeds. 

Smiles,  Mr.  J.,  2,  Barony  Street,  Edinburgh. 

Smith,  Mr.  A.  H.,  Broad  Street,  Hanley. 

Smith,  Mr.  A.  "W.,  93,  High  Street,  Eye,  Sussex. 

Smith,  Mr.  C.  S.,  Cirencester. 

Smith,  Mr.  D.,  54,  High  Street,  Stroud,  Gloucestershire. 

Smith,  E.,  F.C.S.,  8,  The  Strand,  Torquny. 

Smith,  Mr.  E.,  283,  Liverpool  Eoad,  Islington,  N. 

Smith,  F.  C,  M.D.,  Address  unknown. 

Smith,  Mr.  J.  B.,  Dulwich,  S.E. 

Smith,  Mr.  J.  F.,  Earlston,  Berwickshire. 
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Smith,  Mr.  Joseph,  Weymouth. 

Smith,  Mr.  J.  S.,  8,  Crowhurst  Koad,  Brixton,  S.W. 

Smith,  Mr.  J.  S.  T.  W.,  46,  Charles  Street,  Horsely  Down,  S.E. 

Smith,  Mr.  ,J.  T.,  12,  Down  Street,  Piccadilly,  W. 

Smith,  Mr.  J.  W.,  la,  Denhigh  Koad,  Westbourue  Grove,  \Y. 

Smith,  Mr.  N.,  372,  Higli  Street,  Cheltenham. 

Smith,  Mr.  P.  S.,  21,  Duke  Street,  Edinburgh. 

Smith,  E.,  M.D.,  Durham  County  As3-lum,  Sedgefield,  Ferry  Hill. 

Smith,  Mr.  R.  B.,  Market  Place,  Norwich. 

Smith,  Mr.  S.  A.,  102,  Parade,  Leamington. 

Smith,  T.,  L.R.C.S.E.,  Heriot  Hill  House,  Edinburgh. 

Smith,  Mr.  T.,  Top  of  Union  Street,  Ryde,  Isle  of  Wight. 

Smith,  Mr.  W.,  157,  Eriargate,  Preston. 

Smith,  Mr.  W.,  48,  Porchester  Road,  W. 

Smith,  Mr.  W.,  Sutton  Coldfield. 

Smith,  Mr.  W.  F.,  280,  Walworth  Road,  S.E. 

Smith,  Mr.  W.  H.,  36,  St.  George's  Road,  Brighton. 

Smitharst,  Mr.  J.,  20,  Robin  Hood  Street,  Nottingham. 

Soames,  Mr.  W.,  Wargi-ave,  near  Henley-on-Thames. 

Souter,  J.  C,  M.D.,  F.C.S.,  Address  unknown. 

Southall,  A.,  F.C.S.,  Bull  Street,  Birmingham. 

Southall,  W.,  F.L.S.,  Bull  Street,  Birmingham. 

Southwell,  Mr.  C.  H.,  Boston. 

Soutter,  Mr,  J,  S.,  Hedon,  Hull. 

Sowray,  Mr.  J.,  Petergate,  York. 

Spear,  Mr.  G.,  London,  W. 

Spearing,  Mr.  J.,  53,  Above  Bar,  Southampton. 

Speedily,  Mr.  G.,  North  Street,  Bishop  Stortford. 

Spencer,  Mr.  T.,  London  House,  South  Street,  Sleaford,  Lines. 

Spencer,  Mr.  T.,  Wokingham. 

Spilsbury,  Mr.  J.,  33,  Bath  Street,  Leamington. 

Spink,  Mr.  C.  C,  Pontefract. 

Sprackett,  Mr.  G.,  The  Drawbridge,  Bristol. 

Sprackett,  Mr.  \V.  R.  H.,  19,  Bedford  Street,  Marine  Parade,  Brighton 

Spyer,  Mr.  N.,  29,  Chapel  Street,  Belgrave  Sf[uare,  S.W. 

Squire,  Mr.  A.,  1,  Bush  Lane,  E.G. 

Squire,  Mr.  F.  J.  C,  77,  Old  Town  Street,  Plymouth. 

Squire,  Mr.  J.,  41,  Queen  Street,  Oxford. 

Squire,  Mr.  P.  W.,  277,  Oxford  Street,  W. 

Squire,  Mr.  W. ,  5,  Coleman  Street,  E.C. 

Stable,  Mr.  R.  H.,  24,  Brvantwood  Road,  Dravton  Park,  Holloway,  N. 

Stacey,  H.  G.,  E.C.S.,  300,  High  Holborn,  W.C. 

Stacey,  Mr.  S.  LI.,  300,  High  Holborn,  W.C. 

Stafford,  Mr.  W.,  10,  Northgate  Street,  Gloucester. 

Stainer,  Mr.  J.,  59,  Sandgate  Road,  Folkestone. 

Stammwitz,  Miss  L.,  39,  Rvlett  Road,  Shepherd's  Bush,  W. 

Stamp,  Mr.  E.  B„  29,  High  Street,  Hampstead,  N.W. 

Standring,  Mr.  J.,  124,  Market  Street,  Manchester. 

Stanford," E.  C.  C,  F.C.S.,  Glenwood,  Dalrauir,  Glasgow. 

Stangroom,  Mr.  F.,  Cley-next-the-Sea,  Dereham,  Norfolk. 

Staning,  Mr.  W.,  55,  Cogan  Street,  Hull. 

Stanley,  Mr.  R.  S.,  Southwell,  Notts. 

Stannard,  Mr.  F.  J.,  15,  Broad  Green,  Croydon. 

Stansfield,  Mr.  R.,  85,  Haverstock  Hill,  N.W. 

Stanswood,  Mr.  J.,  277,  Commercial  Road,  Landport. 

Stanway,  Mr.  W.  H..  Kington,  Herefordshire. 

Staples,  Mr.  C.  A,,  47,  High  Street,  Fulham,S,W. 

Staples,  Mr,  E.,  West  Street,  Wilton. 

Starkey,  Mr.  G.  T. ,  55,  Cobourg  Street,  Plymouth. 

Starkie,  Mr.  E.  S.,  12G,  Strand,  W.C. 
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Staunton,  Mr.  G.  H.,  Portarlington,  Queen's  Co. 

Stead,  Mr.  T.,  New  Briggate,  Laisterdyke,  near  Bradford. 

Stead,  Mr.  T.  B.,  20,  Upperhead  Row,  Leeds. 

Stedman,  Mr.  R.  B.,  West  Mailing. 

Stedman,  Mr.  W.,  76,  High  Street,  Ashford,  Kent. 

Steele,  Mr.  J.  C,  4,  Harmony  Place,  Govanhill. 

Stenson,  Mr.  J.,  High  Street,  Camden  Town,  N.W. 

Stephen,  Mr.  J.,  Protstonhill,  Gamrie,  Banffshire. 

Stephenson,  Sir.  F.,  16,  Howe  Street,  Ediuhurgh. 

Stephenson,  Mr.  J.  B.,  48,  Frederick  Street,  Edinburgh. 

Stephenson,  Mr.  J.  N.,  High  Street,  Heckmondwike. 

Sterling,  Mr.  W.,  Rose  Inn  Street,  Kilkenny,  Ireland. 

Stevens,  Mr.  J.,  High  Street,  Broseley,  Salop. 

Stevens,  Mr.  P.  A.,  Woodberry  Town  Pharmacy,  Stamford  Hill,  N. 

Stevenson,  Mr.  R.,  Victoria  Street,  Derby. 

Stevenson,  T.,  M.D.,  F.I.C.,  F.C.S.,  45,  Gresham  Road,  S.W. 

Stevenson,  Mr.  W.,  The  Crescent,  Todmorden. 

Stewart,  A.Y.,  F.I.C.,  F.C.S.,  City  Carlton  Club,  St.  Swithin's Lane,  E.G. 

Stewart,  Mr.  D.,  Albert  Street,  Kirkwall,  N.B. 

Stewart,  Mr.  J.,  8,  Cadzow  Street,  Hamilton. 

Stewart,  Mr.  J.,  6,  Regent  Place,  Birkenhead. 

Stickler,  Mr.  F.  M.,  31,  High  Street,  South  Norwood,  S.E. 

Stiles,  Mr.  M.  H.,  2,  French  Gate,  Doncaster. 

Stiling,  Mr.  J.  E.,  225,  Oxford  Street,  W. 

Stoakes,  Mr.  B.  M.,  16,  Whitefriargate,  Hull. 

Stobbs,  Mr.  R.,  36,  Saville  Street  West,  North  Shields. 

Stoddart,  Mr.  J.,  14,  Grace  Terrace,  Chester  Road,  Sunderland. 

Stoddart,  Mr.  W.  W.  B.,  Grafton  Lodge,  Sneyd  Park,  Bristol. 

Stoker,  G.  N.,  F.I.C.,  The  Laboratory,  Somerset  House,  W.C. 

Stone,  Mr.  F.  W.,  1G6,  Fore  Street,  Exeter. 

Stouey,  Mr.  J.  D.,  67,  Talbot  Street,  DubUn. 

Storey,  Mr.  E.  H.,  42,  Castle  Street  East,  Oxford  Street,  W. 

Storie,  Mr.  R.,  Dalkeith,  N.B. 

Storrar,  Mr.  D. ,  228,  High  Street,  Kirkcaldy. 

Stott,  W.,  Ph.D.,  D.Sc,  Sowerby  Bridge. 

Strachan,  Mr.  A.,  Ill,  George  Street,  Aberdeen. 

Street,  Mr.  G.,  07,  Old  Street,  St.  Luke's,  E.G. 

Strickett,  Mr.  J.,  161,  St.  George's  Road,  Peckham,  S.E. 

Strongitharm,  Mr.  W.  G.,  Loampit  Hill,  Lewisham,  S.E. 

Stroud,  Mr.  J.,  23,  Wine  Street,  Bristol. 

Stuart,  Mr.  J.  E.,  180,  New  Bond  Street,  W. 

Sugden,  Mr.  S.,  Waterfoot,  near  Manchester. 

Sumner,  Mr.  J.,  High  Street,  Coleshill. 

Sumner,  Mr.  R. ,  50a,  Lord  Street,  Liverpool. 

Sunner,  Mr.  R.,  lOO,  Patrick  Street,  Cork. 

Sutcliffe,  BIr.  G.  H.,  13,  St.  James  Street,  Bacup. 

Sutterby,  Mr.  J.  N.,  Long  Sutton,  Lines. 

Sutton,  F.,  F.I.C.,  F.G.S.,  Bank  Plain,  Norwich. 

Swaine,  Mr.  J.,  158,  Bolton  Road,  Bradford. 

Swain,  Mr.  J.,  High  Street,  Roehampton. 

Swan,  J.  W.,  F.I.C.,  F.G.S.,  11,  Mosley  Street,  Newcastle-on-Tyne. 

Swift,  Mr.  T.  N.,  38,  Cross  Church  Street,  Huddersfield. 

Swift,  Mr.  W.  P.     Address  unknown. 

Swingburn,  Mr.  R.  H.,  33,  Broad  Street,  South  Molton,  Devon. 

Swinn,  Mr.  C.,  125,  Upper  Moss  Lane,  Hulme,  Manchester. 

Swinnerton,  Mr.  W.,  70,  High  Street,  Princes  End,  Tipton. 

Sykes,  E.  J.,  F.M.S.,  5,  The  Quadrant,  Buxton,  Derbyshire. 

Sykes,  Mr.  T.  H.,  Church  Street,  Southport. 

Symes,  Dr.  C,  14,  Hardman  Street,  Liverpool. 

Symington,  Mr.  T.,  13,  Dundas  Street,  Edinburgh. 
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Symons,  W.,  F.C.S.,  2G,  Joy  Street,  Barnstaple. 

Symons,  W.  H.,  F.C.S.,  2,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Tait,  L.,  F.R.C.S.,  7,  Great  Charles  Street,  East  Row,  Birmingham. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tanner,  Mr.  A.  E.,  17,  Alexandra  Road,  Finsbury  Park,  N. 

Taaffe,  Mr.  H.,  Londonderrv. 

Taplin,  Mr.  W.  G.,  75,  Hampstead  Road,  N.W. 

Takemura,  K.,  F.C.S.,  Consulate  of  Japan,  84,  Bishopsgate  Street,  E.C, 

Tate,  Mr.  J.  L.,  51,  Ellerby  Lane,  Leeds. 

Taubman,  Mr.  R.,  33,  Southampton  Row,  W.C. 

Taylor,  Mr.  A.,  37,  South  Clerk  Street,  Edinburgh, 

Taylor,  Mr.  C,  5,  Seddon  Street,  Cleveland  Square,  Liverpool. 

Taylor,  Mr.  E.,  21,  Yorkshire  Street,  Rochdale. 

Taylor,  Mr.  E.,  St.  George's  Square,  Droitwich. 

Taylor,  G.  S.,  F.C.S.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Taylor,  Mr.  J.,  13,  Baker  Street,  W. 

Taylor,  Mr.  J.,  15,  Lucius  Street,  Torquay. 

Taylor,  Mr.  J.  H.,  James  Street,  Harrogate. 

Taylor,  Mr.  M.,  105,  Regent's  Park  Road,  N.W. 

Taylor,  Mr.  S.,  70,  Great  George  Street,  Leeds. 

Taylor,  Mr.  T.,  Newport  Pagnell. 

Taylor,  Mr.  T.,  SI,  High  Street,  Peckham,  S.E. 

Taylor,  Mr.  W.  G.,  Cliarford  Mill,  Bromsgrove. 

Teed,  Mr.  D.,  38,  Strand,  Exmonth. 

Telfer,  Mr.  H.  V.,  High  Street,  Hungerford. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withington,  Manchester. 

Thatcher,  Mr.  T.,  257,  Catherine  Street,  Ashton-under-Lyne. 

Thomas,  Mr.  A.,  46,  Waterworks  Street,  Hull. 

Thomas,  Mr.  H.,  7,  Upper  St.  Martin's  Lane,  W.C. 

Thomas,  Mr.  H.  J.,  Landore,  Swansea. 

Thomas,  Mr.  J.,  Bridge,  Canterbury,  Kent. 

Thomas,  Mr.  J.  D.  D.,  144,  Ashley  Road,  Bristol. 

Thomas,  Mr.  J.  E.,  2,  Christmas  Street,  Swansea. 

Thomas,  Mr.  R.,  Beech  Knoll,  Beech  Lane,  Macclesfield. 

Thomas,  Mr.  R.,  143,  High  Street,  Merthyr. 

Thomas,  Mr.  T.  R.,  Burry  Port. 

Thomas,  Mr.  W.,  Builth,  Breconshire. 

Thomas,  Mr.  W.  J.,  9,  Commercial  Place,  Aberdare. 

Thompson,  Mr.  A.,  51,  English  Street,  Carlisle. 

Thompson,  Mr.  G.,  Alston. 

Thompson,  Mr.  H.,  101,  Southwark  Street,  S.E. 

Thompson,  Mr.  H.  A.,  22,  Worship  Street,  Finsbury  Square,  E.C. 

Thompson,  Mr.  J.,  11,  Aldcrsgate  Street,  E.C. 

Thompson,  Mr.  J.,  Higli  Street,  Knaresboro',  Yorkshire. 

Thompson,  Mr.  J.  W.,  Bull  Ring,  Sedley,  near  Dudley. 

Thompson,  Mr.  J.  T.,  Richmond,  Yorks. 

Thompson,  Mr.  Leonard,  Barrgate,  Richmond,  Yorks. 

Thompson,  Mr.  L.,  Lisnaskea,  Ireland. 

Thompson,  Mr.  S.  M.,  Carmichael  School  of  Medicine,  Dublin. 

Thompson,  Mr.  T.,  35,  George  Street,  Edinburgh. 

Thompson,  Mr.  W.  M.,  Coney  Street,  York. 

Thomson,  W.,  F.I.C.,  F.R.S.E.,  Royal  Institution,  Manchester. 

Thonger,  Mr.  G.,  Harborne,  Birmingham. 

Thorburn,  Mr.  H.,  3,  Newgate  Street,  Bishop  Auckland. 

Thorn,  Mr.  J.  J.,  225,  Oxford  Street,  W. 

Thornton,  Mr.  H.,  130,  Leeds  Road,  Bradford. 

Thornton,  Mr.  S.,  Beacon,  Exmouth,  Devon. 

Thorp,  W.,  iunr.,  B.Sc,  F.I.C.,  39,  Sandringham  Road,  Kingsland,  E. 

Thresh,  J.  C,  B.Sc,  F.C.S.,  11,  Eagle  Parade,  Buxton,  Derby. 
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Thrower,  Mr.  E.  A.,  Diss. 

Tlmrland,  Mr.  H.,  41,  St.  Giles  Eoad,  Oxford. 

Thurlby,  Mr.  G.,  High  Street,  Gorleston,  Yarmouth. 

Tibbies,  Mr.  W.,  Waulip  Road,  Syston,  Leicestershire. 

Tibbs,  Mr.  F.,  G3,  Chalk  Farm  Road,  N.W. 

Tice,  Mr.  R.,  St.  Stephen's,  Norwich. 

Tichborne,  Prof.  C.  R.  C,  Ph.D.,  F.I.C.,  F.C.S.,  40,  Mary  Street,  Dublin. 

Tidman,  Mr.  W.,  21,  Wilson  Street,  Finsbury,  E.G. 

Tilden,  Prof.  W.  A.,  D.Sc.,F.R.S.,etc.,  The  Mason  College,  Birmingham. 

Tilsley,  Mr.  J.,  Berriew,  Montgomeryshire,  North  Wales. 

Tily,  Mr.  C.  A.,  45,  Maida  Vale,  W. 

Tippett,  Mr.  B.  M.,  3,  Sloane  Street,  S.W. 

Tipping,  Mr.  T.  J.  W.,  155,  High  Street,  Stoke  Newington,  N. 

Tipton,  Mr.  St.  J.,  St.  George's,  Wellington,  Salop. 

Tirrell,  Mr.  .J.,  Market  Square,  Hanley. 

Titley,  Mr.  T.,  44,  Charlotte  Street,  Fitzroy  Square,  W. 

Tod,  Mr.  J.  Address  unknown. 

Todd,  Mr.  J. ,  English  Street,  Carhsle. 

Todd,  Mr.  J.,  4,  Annandale  Street,  Edinburgh. 

Todd,  Mr.  T.,  Colinsburgh,  N.B. 

Tomlinson,  Mr.  H.  J.,  Barton-on-Humber. 

Tomlinson,  Mr.  J.  C,  97,  Fishergate,  Preston,  Lanes. 

Tomlinson,  Mr.  W.,  Smedley  Street,  Matlock  Bath,  Derbyshire. 

Toone,  Mr.  J.  A.,  2,  Montpellier  Exchange,  Cheltenham. 

Toone,  Mr.  J.  H.,  82,  Granby  Street,  Leicester. 

Toone,  Mr.  J.  Y.,  14,  New  Bond  Street,  Bath. 

Towerzey,  Mr.  A.,  7,  Regent  Street,  Clifton,  Bristol. 

Townsend,  Mr.  C,  4,  Union  Street,  Bristol. 

Townson,  Mr.  W.,  2,  Russell  Street,  Liverpool. 

Treweeks,  Mr.  R.  H.,  Main  Street,  Pembroke. 

Tremeer,  Mr.  J.  J.,  65,  Boutport  Street,  Barnstaple. 

Trick,  Mr.  M.,  Oxford  Street,  Swansea. 

Trick,  Mr.  W.  B.,  Green  Lanes,  Stoke  Newington,  N. 

Trigg,  Mr.  J.  W.,  Barton  Street,  Gloucester. 

Trim,  Mr.  E.,  9,  Wellington  Terrace,  Bournemouth,  Hants. 

Tritton,  Mr.  C,  Address  unknown. 

Troake,  Mr.  M.  H.,  Helston,  Cornwall. 

Troake,  Mr.  E.  J.,  126,  White  Ladies'  Road,  Clifton,  Bristol. 

Troake,  Mr.  W.  H.,  Kingsbridge,  Devon. 

Troke,  Mr.  C,  76,  Laurel  Grove,  Penge,  S.E. 

Trotman,  Mr.  A.  C,  16,  Cambridge  Street,  Hvde  Park  Square,  W. 

Troughton,  Mr.  C,  72,  Old  Hall  Street,  Liverpool. 

Truman,  Mr.  H.  V.,  Thames  Street,  Suubury. 

Tuck,  Mr.  G.  F.,  Fore  Street,  Tiverton,  Devonshire. 

Tuck,  Mr.  W.  B.,  Address  unknown. 

Tucker,  Mr.  C,  Bridport. 

Tucker.  Mr.  H.  S.,  139,  Great  Hampton  Row,  Birmingham. 

Tully,  Mr.  J.,  senr. ,  Glen  Yue  Works,  East  Grinstead,  Susses. 

Tup'holme,  Mr.  E.  H.,  394,  King's  Road,  Chelsea,  S.W. 

Tupholme,  Mr.  J.  T.,  1,  Coleherne  Terrace,  West  Bromptou,  S.W. 

Turnbull,  Mr.  H.  J.,  Tavistock  Place,  Sunderland. 

Turner,  Mr.  C.  E.,  63,  Great  Russell  Street,  W.C. 

Turner,  Mr.  G.,  Honiton. 

Turner,  11.,  M.R.C.S.,  1,  Spotland  Road,  Rochdale. 

Turner,  BIr.  J.,  Chemical  Works,  Queen's  Ferry,  Flintshire. 

Turner,  Mr.  J.,  15,  Fore  Street,  Hexham. 

Turner,  Mr.  J.,  16,  Market  Square,  Aylesbury. 

Turner,  Mr.  J.,  118,  Princess  Buildings,  The  Moor,  Sheffield. 

Turner,  Mr.  R.,  Oundle,  Northamptonshire. 

Turney,  Mr.  S.  B.,  183,  Union  Street,  Plymouth. 
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Turner,  Mr.  T.  Longton,  North  Stafibrdshire. 
Twaddle,  Mr.  R. ,  34,  Maitland  Street,  Glasgow. 
Twemlow,  Mr.  11.,  91,  Upper  Brook  Street,  Manchester. 
Tyler,  ]\Ir.  T. ,  Comberton  Hill,  Kidderminster. 
Tjrer,  T.,  F.I.C.,  F.C.S.,  Garden  Wharf,  Battcrsea,  S.W. 

Umney,  C.,F.I.C.,  F.C.S.,  50,  Southwark  Street,  S.E. 

Upton,  jMr.  E.  J.,  "WallinRt'ord,  Berks. 

Urwick,  Mr  W.  W. ,  CO,  St.  George's  Road,  Pimlico,  S.W. 

Vance,  Mr.  J.  N.,  Brav,  Co.  Wicklow. 

Vance,  Mr.  W.  N.,  Bray,  Co.  Wicklow. 

Vanghan,  Mr.  W.  G.,  51,  North  Parade,  Aberystwith. 

Vennall,  Mr.  G.,  Cranleigh,  Guildford. 

Verity,  Mr.  R.,  Address  nnknown. 

Vickers,  Mr.  Thomas,  Beverley,  Yorks. 

Vince,  Mr.  .T.,  37,  Oheapside,  Lancaster. 

Virgo,  Mr.  C,  The  Foregate,  Worcester. 

Vizer,  Mr.  E.  B.,  Belgrave  House,  Church  Road,  Cliftonville,  Brighton. 

Voce,  Mr.  W.  G.,  52,  Haleswen  Road,  Netherton,  near  Dudley. 

Voelcker,  A.,  Ph.D.,  F.R.S.,  etc.,  39,  Argyll  Road,  Kensington,  W. 

Wakefield,  Mr.'C.  H.,  Blackmore  House,  Malvern  Wells. 

Wakeham,  Mr.  C,  Helston. 

Walker,  Mr.  B.  A.,  26,  Clapham  Road,  S.W. 

Walker,  Mr.  C,  8,  Cannon  Street  Road,  E. 

Walker,  Mr.  J.,  200,  IManchester  Road,  Bradford,  Yorkshire. 

Walker  Mr.  J.,  1-19,  Widemarsh  Street,  Hereford. 

Walker,  T.  F.,  M.A.,  F.I.C.,  F.C.S.,  16,  Gilligate,  York. 

Walker,  Mr.  T. ,  Uddingston,  near  Glasgow. 

Wallace,  Mr.  W. ,  71,  St.  Vincent  Street,  Glasgow. 

Wallwork,  Mr.  J.,  9-4,  Elliott  Street,  Tyldcsley,  near  Manchester. 

Walpole,  Mr.  W.,  White  Lion  Road,  Y''armouth. 

Walsh,  Mr.  J.  E.,  Tuubridge  Wells. 

Walton,  Mr.  E.  B.,  Richmond,  Yorks. 

Walton,  Mr.  J.,  298,  High  Street  West,  Sunderland. 

Walton,  Mr.  M.  F.,  West  End,  Sowerby  Bridge. 

W^alton,  Mr.  R. ,  High  Street,  Maidenhead. 

Wand,  Mr.  S.,  18,  Haymarket,  Leicester. 

Wand,  Mr.  T.,  20,  Layerthorpe,  York. 

Ward,  G.,  F.I.C.,  F.C.S.,  39,  Aire  Street,  Leeds. 

Ward,  Mr.  J.,  39,  Eastgate  Street,  Gloucester. 

Ward,  Mr.  J.,  St.  Peter's  Bridge,  Derby. 

Ward,  Mr.  J.  S.,  40,  Aldersgate  Street,"  E.C. 

Ward,  Mr.  ,J.  S..  2,  High  Street,  Ufracombe. 

Ward,  W.,  F.C.S.,  South  Street,  Sheffield. 

Warren,  Mr.  W.,  24,  Russell  Street,  Covent  Garden,  W.C. 

Warriuer,  Mr.  C.  W.,  Union  Road,  St.  Ann's  WeU  Road,  Nottingham. 

Warrior,  Mr.  H.,  Northallerton. 

Warwick,  Mr.  D.  H.,  Milbank  Crescent,  Hartlepool. 

Waterall,  Mr.  G.  E.,  Chapel  Bar,  Nottingham. 

Waters,  Mr.  H.  G.,  Emsworth,  Hants. 

Watkins,  Mr.  W.  H.,  19.  Castle  Street,  Tredegar. 

Watkinson,  Mr.  J.  W.,  Market  Street,  Farnworth,  Bolton. 

Watson,  Mr.  H.,  .Jun.,  Laceby,  near  Grimsby. 

Watson,  Mr.  J.  (Messrs.  Hirst  &  Co.),  Aire  Street,  Leeds. 

Watson,  Mr.  J.  E.  H.,  Rose  Corner,  Norwich. 

Watson,  Mr.  J.  H.,  30,  Saltaire  Road,  Sbii^ley,  Leeds. 

Watson,  Mr.  M.,  3,  Summerhill  Street,  Newcastle-on-Tyne. 

Watson,  Mr.  T.  D.,  23,  Cross  Street,  Finsbury,  E.G. 
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Watson,  W.  H.,  F.C.S.,  F.R.M.S.,  Braystones,  Beckermont,  Camforth, 

Watts,  Mr.  C.  C. ,  Cliftomille,  Brighton. 

Watts,  Mr.  H.,  14,  Hamond  Street,  Chatham. 

Watts,  J.,  D.Sc.,F.I.C.,  F.C.S.,  57,  Baker  Street,  W. 

Watts,  Mr.  J.,  Dudley  Hill,  Bradford,  Yorks. 

Watts,  Mr.  W.,  10,  Bedford  Terrace,  Kensington,  W. 

Watts,  Mr.  W.  M.,  32,  Lower  Whitecross  Street,  E.G. 

Waugh,  Mr.  J.,  178,  Chapel  Street,  Salford. 

Wealthall,  Mr.  A.,  156,  Great  Jackson  Street,  Hnlme,  Manchester. 

Wehh,  Mr.  E.  A.,  60,  Bartholomew  Close,  E.C. 

Webber,  Mr.  C.  F.,  Market  Place,  Sidmouth,  Devon. 

Webster,  Mr.  E.  P.,  Dispensary  Lane,  Newcastle-on-Tyne. 

Webster,  Mr.  S.  M.,  33,  Bridge  Street,  Warrington, 

Welch,  Mr.  C,  161,  King's  Eoad,  Beading. 

Welch,  Mr.  T.,  Address  unknown. 

WeUcome,  Mr.  H.  S.,  8,  Snow  Hill,  Holborn  Viaduct,  E.C. 

Wells,  Mr.  T.,  The  Grange,  St.  Mark's  Eoad,  Notting  Hill,  W. 

Wells,  Mr.  W.  F.,  iunr.,  52,  Upper  Sackville  Street,  Dublin. 

West,  Mr.  E.  E.,  17,  Strand,  DawHsh. 

West,  Mr.  T.,  61,  Chester  Road,  Stretford,  Manchester, 

West,  Mr.  W.,  15,  Horton  Lane,  Bradford. 

Westlake,  Mr.  J.,  4,  High  Street,  Sutton. 

Weston,  Mr.  C,  2,  High  Street,  Yeutnor,  Isle  of  Wight. 

Weston,  Mr.  S.  J.,  151,  Westhonrne  Ten-ace,  W. 

Westrup,  Mr.  J.  B.,  76,  Kensington  Park  Eoad,  W. 

Wheeldon,  Mr.  J.,  211,  Stockport  Road,  Manchester. 

Wheeler,  Mr.  J.  W.,  1,  Jermyn  Street,  St.  James's,  S.W. 

While,  Mr.  W.  J.,  123,  London  Street,  Reading. 

Whincup,  Mr.  W.,  404,  Essex  Eoad,  Islington,  N. 

White,  Mr.  E.  A.,  Mavfield,  Sussex. 

White,  Mr.  F.,  London  Eoad,  Nottingham. 

White,  Mr.  J.  D.,  7,  Guildhall  Square,  Carmarthen. 

White,  Mr.  J.  W.,  52.  Roval  York  Crescent,  Clifton,  Bristol. 

White,  Mr.  W.,  15,  Westgate,  Bradford,  Yorks. 

Whitfield,  Mr.  H.,  Address  unknown, 

Whitfield,  J.,  F.C.S.,  113,  Westborough,  Scarborough. 

Whitford,  Mr.  J.  G.  P.,  20,  Mardyke  Parade,  Cork. 

Whiting,  Mr.  I.,  Stoney  Stanton  Road,  Coventry. 

Whitrow,  Mr.  B.,  15,  St.  James's  Terrace,  Winchester, 

Whittaker,  Mr.  E.,  32,  Regent  Eoad,  Salford,  Lanes. 

Whittle,  Mr.  S.,  Leigh,  Lancashire. 

Whittles,  Mr.  H.,  44,  Wheeler  Street,  Lozells,  Birmingham. 

Whysall,  Mr.  W.,  Grantham. 

Whyte,  Mr.  W.,  110,  Trongate,  Glasgow. 

Wiggins,  Mr.  H.,  236,  Southwark  Park  Eoad,  Bermondsev,  S.E. 

Wild,  Mr.  F.,  299,  Oxford  Street,  Manchester. 

Wild,  Mr.  J.,  Clarendon  Place,  Hyde,  Cheshire. 

Wildav,  Mr.  G.  E.,  Address  unknown. 

Wildsmith,  Mr.  E.,  94,  West  Street,  Leeds. 

Wilford,  Mr.  J.,  7,  Lower  Parhament  Street,  Nottingham. 

Wilkes,  Mr.  J.  S.,  236,  Broad  Street,  Birmingham. 

Wilkinson,  Mr.  B.  J.,  1,  Middleton  Road,  Kiugsland,  E. 

Wilkinson,  Mr.  G.,  267,  Waterloo  Road,  Manchester. 

Wilkinson,  Mr.  R.,  High  Street,  Kippax,  near  Leeds. 

Wilkinson,  Mr.  T.,  270,  Regent  Street,  W. 

Wilkinson,  Mr.  W.,  114,  Lambeth  Walk,  S.E. 

Wilkinson,  Mr.  W.,  Hope  Street,  Crook,  Durham. 

Wilkinson,  Mr.  W.,  263,  Cheetham  Hill,  Manchester, 

Wilkiuson-Newsholme,  Mr.  G.  T.,  74,  Market  Place,  Sheffield. 

Wilks,  Mr,  M.,  70,  Market  Place,  Burnley,  Lanes, 
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Will,  Mr.  W.  W.,  30,  Lower  Hall  Street,  Montrose,  N.B. 

Willan,  Mr.  E.,  5,  Market  Street,  Ulverston. 

Willan,  Mr.  W.,  3,  Friargate,  Preston,  Lanes. 

Williams,  Mr.  C.  J.,  4,  St.  John's,  Warwick. 

Williams,  Mr.  E.,  Cerrig-y-Druidion,  Denbighshire. 

Williams,  Mr.  E.,  10,  Wrexham  Street,  Mold. 

Williams,  J.,  F.LC,  F.C.S.,  16,  Cross  Street,  Hatton  Garden,  E.G. 

Williams,  Mr.  J.,  72,  Camp  Hill,  Birmingham. 

Williams,  Mr.  J.,  Victoria  Road,  Aldershot. 

Williams,  Mr.  J.  D.,  Turret  House,  Bodmin,  Cornwall. 

Williams,  Mr.  J.  J.,  14,  Clifton  Villas,  Maida  Hill,  W. 

Williams,  Mr.  J.  P.,  92,  New  Street,  Aberavon. 

Williams,  Mr.  J.  T.,  Nelson  Street,  Swansea. 

Williams,  Mr.  J.  V.,  95,  Old  Town  Street,  Plymouth. 

Williams,  Mr.  J.  W.,  6,  Giltspur  Street,  E.G. 

Williams,  M.  E.,  M.D.,  91,  Hoxtou  Street,  N.  [Kensington. 

Williams,  M.  Whitley,  F.LG.,  F.C.S.,   18,  Kempsford  Gardens,  South 

Williams,  Mr.  R.,  St.  Clears,  Carmarthenshire. 

WiUiams,  Mr.  T.,  11,  Bute  Street,  Cardiff. 

Williams,  Mr.  T.  N.,  Cardiff  Road,  Aberaman. 

Williams,  Mr.  W. ,  2G5,  Crown  Street,  Liverpool. 

Wilhams,  Mr.  W.,  Llanfylliu. 

Williams,  Mr.  W.  D.,  High  Street,  Hampstead,  N.W. 

Williams,  Mr.  W.  H.,  Address  unknown. 

Williams,  Mr.  W.  H.,  Hayle,  Cornwall. 

Williams,  Mr.  W.  J.,  137,  Cannon  Street,  E.G. 

Willis,  Mr.  B.  W.,  25,  The  Brittos,  Devizes. 

Willis,  Mr.  C,  55,  High  Street,  King's  Lynn. 

Willmott,  Mr.  W.,  King's  College  Hospital,  W.C. 

Willmott,  Mr.  W.,  The  Brewery,  Sheffield. 

Wills,  Mr.  G.  S.  V.,  Gladstone  House,  St.  George's  Rd.,  Southwark,  S.E. 

Willsher,  Mr.  S.  H.,  High  Street,  Tenterden. 

Wilson,  Mr.  C.  F.,  23,  Liverpool  Road,  Stoke-on-Trent. 

Wilson,  Mr.  G.,  40,  Cathcart  Street,  Greenock,  N.B, 

Wilson,  Mr.  J.,  General  Infirmary,  Derby. 

Wilson,  Mr.  J.,  Penrith,  Cumberland. 

Wilson,  Mr.  J.,  34,  Charlotte  Street,  Leith,  N.B. 

Wilson,  Mr.  J.  H.,  5,  West  Park,  Harrogate. 

Wilson,  Mr.  J.  M.,  16,  Loven  Street,  Edinburgh. 

Wilson,  Mr.  T.,  Stowmarket. 

Wilson,  Mr.  T.  W.,  Bootham,  York. 

Wilson,  Mr.  W.,  21,  High  Street,  Hauley,  Staffordshire. 

Wing,  Mr.  G.  N.,  Melton  Mowbray. 

Wing,  Mr.  Lewis,  Chislehurst,  W.,  Kent. 

Wink,  Mr.  J.  A.,  5,  Barge  Yard,  Bucklcrsbury,  E.G. 

Witherington,  Mr.  S.  H.,  Address  unknown. 

Wood,  Mr.  A.,  New  Brentford. 

Wood,  Mr.  A..  6,  London  Road,  Sheffield. 

Wood,  C.H.,  F.LC. ,F.C.S.,MildmayChambers,  82, BishopsgateSt., E.G. 

Wood,  Mr.  F.,  18,  Clarence  Street,  Cheltenham. 

Wood,  Mr.  R.,  25,  Mill  Street,  Macclesfield. 

Wood,  Mr.  W.,  Pontypool. 

Wood,  Mr.  W.  A.,  81,  Church  Street,  Hunslet,  Leeds. 

Woodcock,  Mr.  .J.,  15,  Southgates,  Leicester. 

Woodcock,  Mr.  P.  D.,  Calvert  Street,  Norwich. 

Woodcock,  R.  G.,  F.I.G.,  F.G.S.,  23,  Abingdon  St.,  Westminster,  S.W. 

Woodhead,  Mr.  J.  T.,  29,  Paradise  Street,  Liverpool. 

Woodhead,  W.  H.,  M.D.,  58,  Grosvenor  Street,  Manchester.       [Rd.,  W. 

Woodland,  J.,  F.L.S.,  F.C.S.,  Grosvenor  Villa,  Devonport  Rd.,  Uxbridge 

Woodland,  Mr.  W.  F.,  Fore  Street,  Chard,  Somersetshire. 
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Woodward,  Mr.  J.  L.,  Bridgewater. 

Woolcott,  Mr.  C,  49,  Upper  Parade,  Leamington. 

Woolley,  Mr.  G.  S.,  69,  Market  Street,  Manchester. 

Woolley,  BIr.  Hermann,  69,  Market  Street,  Manchester. 

Woohich,  Mr.  C.  B.,  Uttoxeter,  StafTs. 

Wooster,  Mr.  J.  R.,  4,  Broadway,  Tarnham  Green,  W, 

Wootton,  Mr.  A.  C,  44a,  Cannon  Street,  E.G. 

Wootton,  Mr.  P.,  Market  Place,  Luton,  Beds. 

Worrall,  Mr.  T.  W.,  11,  Theatre  Street,  Preston. 

Worth,  Mr.  E.,  Town  Hall,  Bournemouth. 

Worthington,  Mr.  W.,  45,  Keunington  Road,  Southport.  [Tyne. 

Wright,  A.,  A.K.C.,  8,  Bentinck  Crescent,  Elswick  Road,  Newcastle-on- 

Wright,  C.  R.  A.,  D.Sc,  F.LC,  F.C.S.,  St.  Mary's  Hospital,  W. 

Wright,  Mr.  G.,  102,  High  Street,  Burton-on-Trent, 

Wright,  Mr.  G.  H.,  66,  Oakfield  Road,  Anerley,  S.E. 

Wright,  Mr.  J.,  46,  Bridge  Street,  Leeds. 

Wright,  Mr.  W.  0.,  55,  Great  Scotland  Road,  Liverpool. 

Wrighton,  Mr.  T.  H.  G.,  Market  Place,  Cannock. 

Wyatt,  Mr.  H.,  20,  Derby  Road,  Bootle,  Liverpool. 

Wyborn,  Mr.  J.  M.,  59,  Moorgate  Street,  E.C. 

Wylde,  Mr.  S.,  160,  Richmond  Row,  Liverpool. 

Wyles,  Mr.  W.,  I,  New  Bridge,  Dover. 

Wyley,  Mr.  J.,  Coventry. 

Wyley,  Mr.  W.  F.,  Heiiford  Street,  Coventrv. 

AVylie,  Mr.  D.  N.,  1,  South  College  Street,  Edinburgh. 

Wylie,  Mr.  T.,  Port  Glasgow. 

Wyllie,  Mr.  A.,  Address  unknown. 

Wyman,  Mr.  ,J.,  Charles  Street,  Farringdon  Road,  E.C. 

Wynne,  Mr.  E.  P.,  3,  Pier  Street,  Aberystwith. 

Yates,  Mr.  D.,  32,  Darwen  Street,  Blackburn. 
Yates,  Mr.  F.,  64,  Park  Street,  Southwark,  S.E. 
Yeomans,  Mr.  J.,  22,  Petty  Cury,  Cambridge. 
Yewdall,  Mr.  E.,  56,  Wade  Lane,  Leeds. 
Young,  C,  F.R.C.S.,  Edin.,  50,  Ann  Street,  Dundee. 
Young,  Mr.  D.,  30,  West  Market  Place,  Cirencester, 
Young,  Mr.  J.,  16,  Gallowtree  Gate,  Leicester. 
Young,  Mr.  J.,  20,  High  Street,  Newport,  Mon. 
Young,  Mr.  J.,  Folds  Road,  Bolton. 
Young,  J.  R.,  F.C.S.,  Sankey  Street,  V/arrington. 
Young,  Mr.  J.  R.,  17,  North  Bridge,  Edinburgh. 
Young,  Mr.  R.  F.,  New  Barnet. 


NOTICE. 

Members  are  requested  to  report  any  inaccuracies  in  these  lists 
hy  letter,  addressed  as  follows : — 

The  Gecretaky, 

Brit.  PirAR:\r.  Conf., 

17,  Bloomshurij  Square, 

London,  W.C. 


SOCIETIES  AND  ASSOCIATIONS 

INVITED    TO    SEND    DELEGATES    TO    THE    ANNUAL    MEETING, 
The  Pharmacciitical  Society  of  Great  Britain. 

The  North  British  Branch  of  the  Pharmaceutical  Society  of  Great  Britain. 
The  Pharmaceutical  Society  of  Ireland. 

Aberdeen. — Society  of  Chemists  and  Druggists  (1839).    Mr.  A.  Strachan,  111, 

George  Street,  Aberdeen. 
Arbroath. — Chemists'  Association   (1874).     Mr.  James  Jach,  Bell  Eock,  Signal 

To-\ver,  Arbroath. 
Ashton-under-Lyne. — Ashtou-under-Lj'ne  and  Duukinfield  Chemists'  Associa- 
tion (1869).     Mr.  E.  Fisher,  106,  Stamford  Street,  Ashton.under-Lyne. 
Birmingham. — Midland  Counties  Chemists'  Association  (1869).    Mr.  S.  Dewson, 

90,    New    Street,   Bii'iniugham.     Chemists'    Assistants'   Association    (1868), 

Birmingham. 
BiLiDFORD. — Chemists'  Association  (1869).     Mr.  H.  G.  Eogerson,  Bradford. 
Brighton. — Association  of  Pharmacy   (1861).     Mr.  Marshall   Leigh,  -IG,  Dyke 

Eoad,  Brighton. 
Bristol. — Pharmaceutical  Association  (re-established   1869).      G.  F.  Schacht, 

F.C.S.,7,  Eegent  Street,  Clifton,  Bristol. 
Colchester. — Association  of  Chemists  and  Druggists  (1815).    Mr.  W.  B.  Cordley, 

Colchester. 
Coventry. — Coventry  and  Warwickshire   Pharmaceutical    Association   (1877). 

F.  J.  Barrett,  F.ClS.,  75,  Hertford  Street,  Coventry. 
Dover. — Chemists'  Association.     Mr.  J.  Wilford. 

Dundee. — Chemists  and  Druggists'  Association  (1868).     J.  Eussell,  Dundee. 
Edinburgh. — Chemists'  Assistants'  Association.     Mr.  J.  E.  Hill. 
Exeter. — Exeter  Pharmaceutical  Society  (1845).     G.  Pasmore,  Exeter. 
Glasgow. — Chemists  and  Druggists'  Association  (1854).    Mr.  John  C.  Hunter, 

99,  Great  Western  Eoad,  Glasgow. 
Halifax. — Halifax  and  District  Chemists  and  Druggists'  Association  (1868).  Mr. 

W.  C.  Hebden,  64,  North  Gate,  Halifax. 
Hull.— Chemists'  Association  (1868).     Mr.  C.  B.  Bell,  6,  Spring  Bank,  Hull. 
Leeds.— Chemists'  Association  (1862).    Mr.  J.  Hellowell,  88,  West  Street,  Leeds. 
Leicester. — Chemists'  Assistants  and  Apprentices'  Association  (1869).     Mr.  S. 

F.  Burford,  Leicester. 
Lincoln. — Chemists'  Association.     Mr.  C.  F.  Gadd,  200,  High  Street,  Lincoln. 
Liverpool. — Chemists'  Association  (1868).     T.  Williams,  F.C.S.,  Eoj'al  Institu- 
tion, Colquitt  Street,  Liverpool. 
London. — Chemists'  Assistants'  Association.     Mr.  C.   Parkinson,  225,   Oxford 

Street,  W. 
Manchester. — Chemists    and    Druggists'   Association    (1853).     F.   B.    Bengcr, 

F.C.S.,  7,  Exchange  Street,  Manchester. 
Northampton. — Pharmaceutical  Association  (1871).    Mr.  F.  A.  Ashton,  6,  Eegent 

Square,  Northampton. 
Nottingham.— Nottingham  and  Notts  Chemists'  Association  (1863).     Mr.  C.  \A'. 

Warriuer,  135,  Union  Eoad,  Nottingham. 
Oldham. — Chemists'  Assistants   and    Apprentices'  Association  (1870).     Jlr.  J. 

Naylor,  Oldham. 
Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport,  and  Stonehouse 

(1868).     Mr.  G.  Breeze,  Catherine  Street,  Devonport. 
Preston. — Pharmaceutical    Students'    Society.      Mr.    H.    Denham,   8,   Eegent 

Street,  Preston. 
Eochdale. — Chemists'  Association. 

Scarborough.— Chemists'  Association  (1870).    J.  Whitfield,  F.C.S.,  Scarborough. 
Sheffield.— Phnrmaecutical  and  Chemical'Society  (1869).     Mr.  G.  T.  W.  News- 
holme,  74,  Market  Place,  Sheffield. 
Sunderland.— Chemists'  Association  (1869).     Mr.  C.  Eankiu,  Sunderland. 
Taunton. — Chemists'  Association  (l870j.     Mr.  H.  Prince,  Fore  Street,  Taunton. 
Wolverhampton.— Chemists   and   Druggists'    Association  (1874).     Mr.    W.   Y. 

Brevitt,  Darlington  Street,  Wolverhampton. 
York.— Chemists'  Association  (1865).     Mr.  Saml.  Scruton,  1.3,  Micklegate,  York. 
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Presentation    Copies    of    the     Year-Book     of     Pharmacy  are 
forwarded  to  the  following  : — 

djc  It^anoraru  fHrmbrrs. 

Etbravirs. 

American  Pharmaceutical  Association ;  Chemical  Society  of  London  ;  Ecole 
de  Pharmacie,  Montpellier ;  Massachusetts  College  of  Pharmacy ;  North 
British  Branch  of  the  Pharmaceutical  Society ;  Pharmaceutical  Society  of 
Great  Britain  ;  Pharmaceutical  Society  of  Ireland  ;  Pharmaceutical  Society 
of  New  South  Wales ;  Pharmaceutical  Society  of  Toronto  ;  Eoyal  Society 
of  London ;  Societe  de  Pharmacie,  Paris ;  Yorkshire  College  of  Science. 

^robincial  Sssoriatians  (fjafaincf  3Librarirs). 

Aberdeen  Society  of  Chemists  and  Druggists  ;  Arbroath  Chemists'  Association; 
Brighton  Chemists'  Association  ;  Bristol  Pharmaceutical  Association  ;  Col- 
chester Association  of  Chemists  and  Druggists  ;  Coventry  and  Warwickshire 
Pharmaceutical  Association ;  Exeter  Pharmaceutical  Society ;  Glasgow 
Chemists  and  Druggists'  Association ;  Halifax  and  District  Chemists  and 
Druggists'  Association ;  Hull  Chemists'  Association ;  Leeds  Chemists' 
Association ;  Leicester  Chemists'  Assistants  and  Apprentices'  Association  ; 
Liverijool  Chemists'  Association ;  Manchester  Chemists  and  Druggists' 
Association  ;  Midland  Counties  Chemists'  Association  ;  Northampton  Phar- 
maceutical Association;  Nottingham  and  Notts  Chemists'  Association; 
Oldham  Chemists  and  Druggists'  Assistants  and  Apprentices'  Association  ; 
Shefheld  Pharmaceutical  and  Chemical  Association  ;  Sunderland  Chemists' 
Association  ;  Wolverhampton  Chemists  and  Druggists'  Association ;  York 
Chemists'  Association. 

Hournals. 

American  Journal  of  Pharmacy ;  Archiv  der  Pharmacie ;  British  Medical 
Journal ;  Canadian  Pharmaceutical  Journal ;  Chemical  News ;  Chemist 
and  Druggist ;  Journal  de  Pharmacie  d'Anvers  ;  Journal  de  Pharmacie  et 
de  Chimie ;  Lancet ;  Medical  Press  and  Chcular ;  Medical  Times  and 
Gazette  ;  New  Remedies  ;  Pharmaceutical  Journal ;  Pharmaceutische  Cen- 
tralhalle  ;  Pharmacist ;  Etpertoire  de  Pharmacie  ;  Eevista  Farmaceutica. 

The   following  Journals   are    received   from   their   respective 
Editors  : — 

American  Journal  of  Pharmacy ;  Archiv  der  Pharmacie ;  British  Medical 
Journal  ;  Canadian  Pharmaceutical  Journal ;  Chemical  News ;  Chemist 
and  Druggist ;  Journal  de  Pharmacie  d'Anvers  ;  Journal  do  Pharmacie 
et  de  Chimie  ;  New  Eemedies  ;  Pharmaceutical  Journal ;  Pharmaceutische 
Centralhalle ;  Pharmacist ;  Proceedings  of  the  American  Pharmaceutical 
Association ;  Eepertoire  de  Pharmacie ;  Bevista  Farmaceutica. 


PROGRAMME  OF  THE  PROCEEDINGS 

OF   TUE 

BRITISH  PIIAMACEUTICAL  CONFERENCE 

AT    THE 

EIGHTEENTH  ANNUAL  MEETING,  YORK,  1881. 


OFFICERS. 

^rcsiticut. 

RICHARD   REYNOLDS,    F.C.S.,  Leeds. 

iricr4Jvfsitirnts. 

IJVlio  have  filled  the  office  of  President). 

Peof.  BENTLEY,  P.L.S.,  M.R.C.S.,  London 
H.  B.  BRADY,  F.R.S.,  F.L.S.,  F.C.S.,  New 

castle-on-Tyne. 
THOS.  B.  GROVES,  F.C.S.,  Weymouth. 


FRor.  REDWOOD,  Ph.D.,  F.I.C,  F.C.S., 

London. 
a.  F.  SCHACHT,  F.C.S.,  Clifton,  Bristol. 
W.  SOOTH.ILL,  F.L.S.,  Birmingham. 


Ftcr43rrsitinits. 


Peof.  ATTFIELD,  F.R.S.,  etc.,  London. 
R.  DAVISON,  York. 


N.  M.  GROSE,  Swansea. 

C.  UMNEY,    F.I.C.,F.C.S.,  London. 


ITvrasurcr. 

C.  EKIX,  F.C.S.,  London. 

?l)onovnrg  General  5ccrrtavirs. 

p.  BADEN  BEXGEK,  F.C.S.,  :\i;aiicbpster. 
MICHAEL  CARTKIGHE,  F.I.C,  F.C.S.,  London. 

Sccrctavg.  ILoral  Srrvctarg. 

PHILIP  PRINCEP.  .JOSEPH  SOWRAY,  York. 

Editor  of  Urav  Bool;. 

LOUIS  SIEBOLD,  F.I.C,  F.CS. 

©tfjcr  fBcmbcrsof  tijc  lEirrutibc  Committee. 


R.  Dresses,  York. 

T.  Gbeenish.  F.CS.,  F.R.M.S.,  London. 

J.  Hughes,  Swansea. 

A.  H.  ll.vsox,  F.C.S.,  Liverpool. 

S.  Plowman,  F.I.C,  London. 


C  Stmes,  Ph.D.,  Liverpool. 

J.  C  Thuv.sh,  B.Sc,  F.C.S.,  Buxton. 

W.  A.  TiLDEx,  D.Sc,  F.R.S.,  etc.,  Birminj 

ham. 
J.  R.  YocxG,  Edinburgh. 


S[ut)itovs. 


J.  CLARK,  York. 


Bleasdalb,  Mr.  W,,  York. 
Blanshaf.d,  Mr.  G..  York. 
BRAY8HAV.    Mr.  T.   Stockton-ou-Tees. 
Buckle,  Mr.  J.,  Maltoii. 
Batty,  Mr.  Thos.,  York. 
Carter,  Mr.,  York. 
Clabk,  Mr.  John,  York. 
Choskiix,  Mr.  C.  York. 
Coates,  Mr.  H. ,  York. 
CofPLAND,  Mr.  J..  HaiTogate. 
Davison,  Mr.  R.,  York. 
Dressse,  Mr.  R.,  York. 


WILLIAMS,  Swansea. 


ILoeal  Ccminitter. 

Hev.  Mr.,  York. 
Jluson,  Mr.,  liipoii. 
Kesdall.  Mr.,  York. 
LvpTON.  Mr.,  Jun.,  York. 
LuKD,  31r.  W'.,  York. 
Leak.  Mr.  F..  York. 
Laverack,  Mr.  W'..  M.iltou. 
0GI.E8BY,  5fr.  .T..YorK. 
O.vKLEY.  Mr.,  York. 
PlRDV.  Mr..  Yi.rk. 
Parker.  Mr.,  York. 
Parkin,  Mr.,  UiiJuu. 


I  Parkinson,  Mr.,  DriffielJ. 
i  KrssELL,  Mr.,  York. 

Raimes,  Mr,  Jun.,  York. 

SuRUTON,  Mr.,  York. 
'  Slinger,  Mr.,  Jun.,  York. 
!  «oweay,  Mr.  J.,  York. 
I  Saville,  Mr.  J.,  York. 

Terry,  Mr  J.,  York. 

Thompson,  Mr.  W.  JI.,  York. 

Thomp.son.  Mr.  T.,  Jun.,  Kiclimoad. 
I  Walton,  Mr.,  Jun.,  RichUKiiul. 
i  Young,  Mr.,  York. 


The  Siiiisgs  op  the  CoNriiKi:\ci;  wekt.  held  ix  the 

On  TUESDAY  and  WEDNESDAY,  the  30ih  and  31si  AUGUST,  18S1, 

Commencing  at  Half-past  Ten  a.m.  each  day, 
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\QG  BRITISH  PHARMACEUTICAL  CONFERENCE. 


MONDAY,  29tli  AUGUST. 

The  EXECUTIVE  COMMITTEE  met,  accorJiug  to  notices  from  the  Secre 
taiies,  at  8  p.m.,  at  the  Station  Hotel. 


TUESDAY,  30th  AUGUST. 

The  COXFEPiENCE  met  at  10.30  o'clock,  a.m.,  adjom-ning  at  1  p.m.  ;  and 
at  2.30  o'clock  p.m.,  adjouruiug  at  5  p.m. 


(Drbcr  £if  ^lU. 5 hies .5. 

Eecejition  of  Delegates. 

Eeport  of  Executive  Committee. 

Financial  Statement. 

Eeport  of  Treasm-er  of  the  "  Bell  and  Hills  "  Library  Fund. 

President's  Address. 

Eeadiug  of  Papers  and  Discussions  thereon. 


PAPERS. 

1.  Rci^ort  on  the  Essential  Oil  of  Giiujer.    By  .J.  C.  Thresh,  B.Sc,  F.C.S. 

2.  Further  Observations  on  Ghjcclceum.     By  T.  B.  Gkoves,  F.C.S. 

3.  Notes  on  the  Presence  of  Codeia  and  Narceia  i)i  the  English  Poppy  Capsule. 

By  T.  B.  Gkoves,  F.C.S. 

4.  The  Estimation  of  Iodide  of  Iron.     By  W.  A.  H.  Nayloe  and  D.  Hooper. 

5.  On  the  Proximate  Principles  of  Henbane.     By  E.  Meeck,  Darmstadt. 
C.  On  the  Pharmacopaiia  Test  for  Pepsin.    By  F.  Baden  Bexgee,  F.C.S. 

7.  Copying  Ink  for  readily  transcribing  Letters  without  a  Press.     By  Professor 

Attfield,  F.E.S.,  etc. 

8.  Note  on  the  Estimation  of  Nitrites  in  Potable  Water.     By  C.  Eein,  F.C.S. 

9.  Note  on  the  Solubility  of  Carbonic  Anhydride  in  Certain  Aromatic  Waters, 

By  C.  H.  B0TH.4.MLEY. 

10.  Note  on  Oxide  of  Zinc.    By  E.  F.  Eeynolds. 

11.  Note  on  Sulphate  of  Beberia.    By.  D.  B.  Dott. 


Between  1  and  2.30,  that  is  to  say,  dm-ing  the  mid-day  adjournment,  all 
members  attending  the  meeting,  on  invitation  of  the  Local  Committee,  partook 
of  a  Luncheon  served  in  the  Ante-Eoom. 
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WEDNESDAY,  31st  AUGUST. 

The  EXECUTIVE  COMMITTEE  met  at  10  a.m. 

The  CONFERENCE  met  at  10.30  o'clock  a.m.,  acljouniiug  from  1  p.m.  till 
2.30  p.m.  The  -whole  of  the  business  of  the  Confeieuce  was  completed  this  day 
by  about  5  p.m. 

^yrbcr  of  giu.5uu5.^. 

Eeception  of  Delegates. 

Keadiug  of  Papers  and  Disciissious  thereon. 

PAPEES. 

12.  Note  on  some  Samples  of  Jamaica  Grown  Jalap.    By   Thomas  Greexish, 

F.C.S. 

13.  Note  on  the  Alleged  Presence  of  Nicotine  in  Indian  Hemp.     By  L.  Siebold, 

F.C.S. ,  F.I.C.,  and  T.  Bradbuby. 

14.  Note  on  the  Detection  of  Salicylic  Acid  in  Z^rine  in  Ordinary  and  Special 

Cases.     By  L.  Siebold,  F.C.S.,  F.I.C.,  and  T.  Bradbury. 

15.  Note  on  Glycerinum  Acidi  Gallici.     By  Professor  T.  E.  Tnor.rE,  Ph.D., 

F.R.S, 

16.  On  Commercial  Specimens  of  Ilydrohromic  Acid.     By  J.  C.  Thresh,  B.Sc, 

F.C.S.,  and  E.  Wright. 

17.  On  Ilydrohromic  Acid.     By  F.  W.  Fletcher,  F.C.S. 

18.  Note  on  Paraffin  Oil.     By  C.  Symes,  Ph.D. 

19.  Further  Notes  on  Shale  and  Petroleum  Products.      By  Alfred  H.  Allex, 

F.C.S. 

20.  An  Improved  Process  for  the  Extraction  of  Atropine.     By  A.  W.  Gerrard, 

F.C.S. 

21.  Preliminary  Rcjyort  on  the  Atropine   Value  of  Cultivated  and  ]'.'ild  Bclla^ 

donna.     By  A.  W.  Gerrard,  F.C.S. 

22.  On  Red  Bark.     By  J.  E.  Howard,  F.R.S. 

23.  Which  kinds  of  Cinchona  Bark  sltould  be  used   in   Pltarmacy  '!■     By  E.  M. 

HoLiiES,  F.L.S. 

24.  Remarks  on  the  Relative  Advantages  of  Indian  and  Soutli  American  Barks 

for  Pharmaceutical  Purposes.     By  W.  De  Neufvillk. 

25.  Notes  on  the  Crystallization  of  Orthopjhosjjhoric  Acid.     Bv  H.  P.  Cooper, 

F.C.S. 

26.  Results  of  Experiments  made  upon  the  Barks  of  Cinnamon  and  Cassia,  and 

upon  the  Oils  extracted  therefrom.     By  J.  Woodland,  F.L.S.,  F.C.S. 

27.  Investigations  on  Succus  Glycyrrhiztr,  particularly  as  regards  the  Amount  of 

Gum  contained  in  it.    By  H.  P.  Madsex,  Yicc-Presideut  of  the  Danish 
Society  of  Apothecaries. 

Place  of  Meeting  for  1832. 
Election  of  Officers  for  1881  82. 


Between  1  and  2.30,  that  is  to  say,  during  the  mid-day  adjournment,  all 
members  attending  the  meeting  were  inv-ited  by  the  Local  Committee  to  partake 
of  a  Luncheon,  served  in  the  Ante-Room. 

The  Year-Book  Committee  met  at  2  p.m. 


THURSDAY,  1st  SEPTEMBER. 

Most  of  the  Members  attending  the  York  Meeting,  accompanied  by  the  Local 
Committee,  went  for  a  very  pleasant  Excursion  to  Studley  Eiyi'l  aud  Fountaius 
Abbey. 


BRITISH    PHARMACEUTICAL    COIs^FERENCE. 

MEETING  AT  YORK,  1881. 

The  Eigliteentli  Annual  Meeting  of  the  British  Pharmaceutical 
Conference  commenced  on  Tuesday,  August  30th,  at  the  Merchants' 
Hall,  York,  under  the  presidency  of  R.  Reynolds,  Esq.,  F.C.S., 
of  Leeds. 

The  following  members  and  visitors  ivere  present  during  the  meet- 
ings : — ■ 

Asldon-under-Lyne. — William  Bostock. 
Barnsley. — T.  Lister. 
Barnstai^le. — W.  Symons. 

Bath. — P.  Braham,  R.  D.  Commans,  C.  Ekin. 
Belfast.— Z.  C.  C.  Payne. 
Birmingham. — W.  A.  Tilden,  D.Sc. 
Boston  Spa. — M.  Rogerson. 
Bradford.— H.  Pullan. 
Brighton. — W.  D.  Savage,  "W.  G-.  Savage. 
Buxton.—^.  C.  Thresh. 
Cheltenham. — W,  Barron. 
Chertseij. — J.  Boyce. 

Clifton.— G.  F.  Schacht,  W.  A.  Slienstone. 
Balmuir  {N.B.).—E.  C.  C.  Stanford. 
Darlington. — J.  Robinson. 
Boncaster. — J.  T.  Haselb}',  ]M.  H.  Stile.s. 
Briffeld.—L.  B.  Ross. 
Broitwich. — W.  H.  Hunting,  E.  Taylor. 
BuUin.—G.  R.  Tichborne,  Ph.D. 

Edinhtorgh. — G.  H.  Laird,  J.  Mackenzie,    T.   Symington,   J.  R. 
Young. 

Fence  Houses  (Durham). — F.  W.  Hunter. 
Gateshead. — H.  B.  Brady. 

Glasgoiv. — D.  Frazer,  A.  Kinninmont,  J.  Nicol. 
Harrogate. — J.  Coupland,  J.  H.  Wilson. 
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Hnddersfield. — J.  Jarmain. 

Hull.— J.  Baynes,  jun.,  C.  B.  Bell,  W.  H.  Hammond,  C.  L.  Met- 
calfe, R.  M.  Stoakes, 

Kilmarnock. — J.  Borland. 

Leeds.— C.  H.  Botliamley,  AV.  K.  Ferguson,  J.  Hellowell,  H. 
Pocklingtou,  R.  Reynolds,  R.  F.  Reynolds,  C.  W.  Smeeton,  "\Vm. 
Smeeton,  S.  Taylor,  G-.  Ward,  E.  Yewdall. 

Leamington. — W.  H.  Pallia. 

Leicester. — J.  W.  Clark,  J.  Gr.  F.  Richardson. 

Liverpool. — A.  C.  Abraham,  M.  Conroy,  E.  Davies,  A.  H.  Mason, 
R.  Snmner,  C.  Symes,  Ph.D. 

London.^F.  Andrews,  H.  E.  Armstrong,  Ph.D.,  J.  Attfield,  Ph.D., 
F.  Braby,  R.  Bremridge,  S.  M.  Burroughs,  M.  Carteighe,  E.  L. 
Cleaver,  C.  R.  Drysdale,  M.D.,  F.  W.  Fletcher,  A.  W.  Gerrard, 
H.  Gillman,  T.  Grreenish,  W.  Hills,  A.  Hodgson,  A.  B.  Lewinton, 
W.  Martindale,  J.  K.  Mattersoo,  W.  A.  H.  JTaylor,  F.  Pasmore, 
B.  H.  Paul,  Ph.D.,  E.  Pettiuger,  S.  Plowman,  P.  Princep,  J.  Rob- 
bins,  J.  Robinson,  R.  A.  Robinson,  A.  Sangster,  S.  L.  Stacey, 
W.  H.  Symons,  G.  S.  Taylor,  H.  S.  Wellcome,  J.  Williams, 
M.  W.  Williams,  A.  C.  Wootton,  F.  Wrentmore,  C.  R.  A.  Wright, 
D.Sc,  T.  R.  Wright. 

Matton. — J.  Buckle. 

Manchester. — F.  B.  Benger,  T.  Bradbury,  L.  Siebold. 

Neiocastle-on-Tyne. — N.  H.  Martin,  B.  S.  Proctor.  .3 

Neivcastle,  Staffs. — E.  H.  Croydon. 

Preston. — J.  G.  P.  Simpson. 

Bipon. — J.  B.  Parkin. 

Rochdale. — J.  Booth. 

Scarborough. — H.  Chapman,  J.  Whitfield. 

Selhij.—T.  J.  Cutting. 

Settle.— J.  W.  Shepherd. 

Sheffield.— A.  H.  Allen,  G.  Ellinor,  G.  T.  W.  Newsholme,  W. 
Ward. 

Shepton  Mallet. — G.  J.  Cottrill. 

Sherburn. — J.  Dove. 

Sotcfhampton. — R.  Chipperfield. 

St.  Ives  (Hunts).— B..  Barton. 

Sivansea. — N.  M.  Grose,  J.  Hughes. 

Tadcaster. — P.  Howell. 

Torquay. — H.  Hearder,  W.  Hoarder. 

Walcefield.—J.  L.  Chaplin. 

West  Hartlqwol.—J.  M.  McBeath. 
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Weymouth. — T.  B.  Groves. 

Wigan. — J.  Phillips. 

Wohingliam. — J.  Gr.  Barford. 

Yorh.—T.  Batty,  J.  R.  Blansbarcl,  E.  Carter,  J.  Clark,  ~E.  Collins, 
E.  Cummings,  R.  Davison,  R.  Dresser,  I.  T.  Furniss,  W,  T.  Hey, 
T.  W.  Hodges,  W.  Hood,  M.R.C.S.,  F.  Leak,  W.  Lnnd,  G.  F. 
Lupton,  J.  A.  Lupton,  W.  McKay,  R.  H.  Oakley,  T.  E.  Oglesby, 
H.  J.  Pratt,  J.  T.  Purdy,  T.  J.  Russell,  J.  Saville,  S.  Scruton, 
W.  C.  Selle,  P.  Slinger,  W.  Slinger,  J.  Sowray,  H.  Terry,  L.  J. 
Thompson,  W.  M.  Thompson,  T.  Wand,  and  J.  Young. 

Meetings  of  the  Executive  Committee. 

The  Executive  Committee  met  on  Monday  evening,  August  29th, 
and  on  Wednesday  morning,  August  31st. 

There  were  present  on  Monday :  Mr.  R.  Reynolds,  president ; 
Messrs.  Brady,  Groves,  Schacht,  Attfield,  Davison,  and  Grose, 
vice-presidents ;  Mr.  Ekin,  treasurer ;  Messrs.  Beuger  and  Car- 
teighe,  hon.  gen.  sees. ;  Messrs.  Dresser,  Hughes,  Mason,  Plowman, 
Sowray,  Thresh,  and  Young. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

A  draft  report  of  the  Executive  Committee  for  presentation  at 
the  meeting  was  submitted  by  the  honorary  secretaries,  and  after 
some  alterations  and  additions  was  approved.  The  Treasurer's 
financial  statement  was  received  and  adopted. 

Applications  from  Societies  at  Boston  (U.S.A.),  ISTorthampton, 
and  York,  for  copies  of  the  Year-Boole  of  Pharmacij,  were  read  and 
acceded  to. 

A  letter  was  read  from  Mr.  Henry  Greenish,  explaining  his  tem- 
porary inability  to  present  his  report  on  the  principles  of  Nerium 
Oleander,  on  account  of  the  difficulty  he  had  es^^erieuced  in  obtain- 
ing the  material. 

The  papers  offered  to  be  read  at  the  Annual  Meeting  were  con- 
sidered and  the  programme  was  arranged. 

A  number  of  gentlemen  were  elected  members  of  the  Conference. 


At  the  Meeting  on  Wednesday,  there  were  present :  Mr.  R.  Rey- 
nolds, president ;  Messrs.  Brady,  Groves,  Schacht,  and  Attfield, 
vice-presidents;  Mr.  Ekin,  treasurer;  Messrs.  Benger  and  Car- 
teighe,  hon.  gen.  sees. ;  Messrs.  Dresser,  Greenish,  Plowman,  and 
Symes. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 
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A  discussion  arose  as  to  wlietlier  the  Committee  should  or  should 
not  suggest  a  list  of  officers  to  the  Annual  Meeting  for  election,  and 
after  consideration  it  was  decided  to  do  so,  following  the  example 
of  most  of  the  learned  societies. 

A  list  of  proposed  officers  was  then  agreed  to,  and  the  Committee 
adjourned. 


GENERAL  MEETING. 

Ti{,e$daij,  August  oOtJi. 

At  the  commencement  of  the  proceedings  Mr.  E.  Davison,  Chair- 
man of  the  Local  Committee,  said  it  was  his  pleasant  duty,  on 
behalf  of  the  chemists  of  York,  to  accord  a  cordial  and  fraternal 
greeting  to  the  members  of  the  British  Pharmaceutical  Conference. 
He  could  assure  them  that  the  Local  Committee  would  use  every 
exertion  to  make  this  visit  to  their  good  old  city  as  pleasant  and 
attractive  as  possible.  Chemists  in  York  could  not  boast  of  being 
a  very  wealthy  body,  and  if  they  should  somewhat  fail  in  that 
lavish  hospitality  which  the  Conference  had  received  in  more 
wealthy  towns,  they  were  anxious  to  make  up  any  deficiency  in 
that  respect  by  the  cordiality  of  the  welcome  oftered  to  their 
brethren,  so  that  it  was  hoped  that  they  would  all  return  home 
with  pleasant  recollections  of  the  few  days  they  had  spent  in 
the  ancient  city  of  York.  In  it  would  be  found  much  to  please. 
There  were  some  evidences  of  modern  progress  and  of  engineer, 
ing  enterprise ;  but  York  was  essentially  a  city  of  the  past,  and 
abounded  in  landmarks  of  bygone  ages, — in  relics  of  a  feudal  power 
and  of  ecclesiastical  grandeur, — and  in  wandering  through  the 
•quaint  old  streets  of  York,  most  of  their  visitors  would  find  some- 
thing very  different  from  what  they  had  seen  elsewhere. 

Mr.  F.  Benger  (Secretary)  then  read  the  following — 

List  of  Delegates. 

From  the  Pharmaceutical  Society  of  Great  Britain.  —  Thomas 
Greenish  (President),  G.  F.  Schacht,  F.C.S.  (Vice-President), 
Messrs.  M.  Carteighe,  F.LC,  F.C.S.,  D.  Eraser,  W.  Hills,  F.C.S., 
F.R.M.S.,  Richardson,  J.  Robbins,  F.C.S.,  W.  D.  Savage,  C. 
Symes,  Ph.D.,  J.  Williams,  F.C.S.,  J.  R.  Young. 

From  the  North  British  Branch  of  the  Pharmaceutical  Societij. — 
Messrs.  J.  R.  Young,  G.  H.  Laird,  and  James  Mackenzie,  Edin- 
burgh ;  Messrs.  A.  Kinninmout,  D.  Eraser,  and  J.  Nicol,  Glasgow ; 
Mr.  Borland,  Kilmarnock. 
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From  the  Pharrnaccutkal  Society  of  Ireland. — Messrs.  C.  li.  C. 
Tichborno,  LL.D.  (President);  J.  C.  C.  Payne,  Belfast. 

From  the  lirirjldon  Association,  oj'  J'harmaci/. — Mr.  W.  T).  Savage. 

From  the  Bristol  Fluirmaccutical  Association. — Mr.  G.  F.  Schacht 
(President). 

From  the  Glasgow  CJiemists  and  Drurjcjists''  Association. — Messrs. 
Alexander  Kinninmont  and  E.  0.  C.  Stanford. 

From  the  Hull  Chemists'  Association. — Messrs.  C.  M.  Uel],  B.  M. 
Stoakes,  and  W.  H,  Hammond, 

From  tho  Leeds  Chemists'  Association.  —  Messrs.  E.  Yewdall 
(Vice-President),  Hellowell  (Hon.  Sec),  G.  Ward,  F.C.S.,  and 
S.  Taylor. 

From  the  Leicester  Chemists'  Assistants  and  Appreniices'  Asso- 
ciation.— Messrs.  J.  G.  F.  Richardson  and  J.  W.  Clark. 

From  the  Liverpool  Chemists'  A.ssociation. — Messrs.  A.  H.  Mason, 
F.C.S.,  C.  Symes,  Ph.D.,  R.  M.  Sumner,  and  Michael  Conroy,  F.C.S. 

From  tho  Manchester  Chemists  and  Druggists'  Association,. — Messrs. 

F.  B.  Benger,  F.C.S.  (Hon.  Sec),  and  Louis  Sicbold,  F.I.C.,  F.C.S, 
From  the  Hotithampton  Society. — Mr.  Chippcrficld. 

From  tho  Hhcfildd  Pharmaceutical  and  C/icniical  Society. — Messrs. 

G.  Ellinor  (President)  and  G.  T.  W.  Ncvvsholmc 

Mr.  Carteigue  then  read  the  report  of  tho  Executive  (Jommittee, 
as  follows  : — 

ElGUTEENTll    RePOUT    OF    HIE    EXECUTIVE    COMMITTEE. 

Your  Committee  have  held  several  meetings  in  London  since  the 
last  meeting  of  tho  Conference,  both  for  tho  purpose  of  olecting  new 
members,  and  for  arranging  the  details  of  administration  rendered 
necessary  by  the  retirement  of  Professor  Attfield,  F.R.S.,  from  the 
oflico  of  Senior  Honorary  Secretary. 

Financial  arrangements  resulting  from  this  change  have  been  the 
subject  of  much  consideration,  tho  outcome  of  which  is  that  tho 
Treasurer  has  undei'taken  tho  solo  charge  of  tho  finances  of  the 
Conference,  and  has  opened  an  account  at  the  Bloomsbury  Branch 
of  the  London  and  Westminster  Bank  in  the  name  of  tho  Confer- 
ence Moneys  aro  paid  into  that  account,  and  cheques  are  drawn 
against  it  by  the  Treasurer. 

Your  Committee  report  with  pleasure  that  several  applications 
for  grants  in  aid  of  research  have  been  made,  and  some  others 
which  did  not  fall  within  the  lines  on  which  grants  are  voted  could 
not  be  entertained.     The  Committee,  however,  hope   that   members 
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^vill  not  fail  to  avail  themselves  of  these  aids  to  research,  and  under- 
take investigations  which  will  confer  honour  on  the  Conference, 
and  do  credit  to  the  individual  worker.  The  sum  of  £10  has  been 
jilaced  at  the  disposal  of  Mr.  H.  G.  Greenish  for  an  investigation  of 
the  pi'inciples  of  Xeriuni  Oleander,  and  a  like  sum  was  voted  to 
Mr.  Gerrard  to  enable  him  to  determine  the  relative  activity  of  the 
various  parts  of  the  belladonna  plant,  and  the  difference  in  activity 
between  the  wild  and  cultivated  varieties  of  that  plant. 

At  a  meeting  held  in  December  the  following  letter  was  received 
from  the  Assistant  Secretary,  Dr.  Senior : — 

"  Laboratory  of  the  Pharmaceutical  Society, 

"  17,  Bloomsbury  Square. 

"  To  the  Executive  Committee  of  the  British  Pharmaceutical  Con- 
ference. 
"  Gentlemen, — I   hereby    tender    my    resignation    as   Assistant 
Secretary,  and  hope  that  you  may   be  able  to  arrange  that  I  be 
relieved  of  the  duties  of  that  position  at  an  early  date. 

"  The  reasons  which  induce  me  to  take  this  step  are,  that  the 
duties  of  the  Assistant  Secretaryship,  which  have  long  pressed 
heavily  on  my  time  not  engaged  in  school  work,  and  which  have 
of  late  necessarily  increased,  are  now  quite  incompatible  with  the 
position  I  hold  as  Demonstrator  in  this  school. 

"  I  am.  Gentlemen, 

"  Sincerely  yours. 

"A.  Senier." 

It  was  resolved  that  Dr.  Senior's  resignation  be  accepted,  and  a 
sub-committee  was  appointed  to  take  the  necessary  steps  for  obtain- 
ing the  services  of  a  paid  Secretary,  and  to  consider  the  duties  of 
the  new  officer.  At  a  subsequent  meeting  of  the  executive  com- 
mittee, this  sub-committee  I'eported  that  they  had  received  twenty- 
five  applications  in  response  to  advertisements  in  the  Pharmaceu- 
tical Journal,  Cheuiisf  and  Druggist,  Nature,  and  Chemical  News.  Of 
these  they  recommended  three  as  being  eligible  for  the  post.  A 
ballot  having  been  taken,  Mr.  Philip  Princep  was  appointed  Secre- 
tary for  the  current  year  on  the  following  conditions  : — (1)  Salary 
to  be  £100  per  annum.  (2)  Three  months'  notice  on  either  side  to 
terminate  the  engagement.  (3)  Expenses  of  Secretai-y  to  annual 
meetings  to  be  defrayed  by  the  Conference.  (4)  Guarantee  for 
£100  to  be  provided;  the  annual  premium  to  be  paid  by  the  Con- 
fei'cnce. 
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One  of  the  Honorary  Secretaries  was  instructed  to  write  a  letter 
to  Dr.  Senier  expressing  tlie  appreciation  by  tlie  Committee  of  the 
services  he  had  rendered,  and  their  regret  at  losing  the  benefit  of 
his  past  experience  in  the  working  of  the  affairs  of  the  Conference. 

The  Year-Booh  Committee  and  the  Editor  have  had  under  their 
consideration  the  quality  and  suitability  of  the  paper,  printing,  and 
binding  of  the  annual  volumes  ;  also,  the  matter  and  transactions, 
and  the  propriety  of  continuing  to  receive  advertisements.  The 
printing  and  binding  were  regarded  as  satisfactory,  but  it  was 
thought  that  somewhat  more  condensed  abstracts  might,  in  some 
cases,  be  desirable.  It  has  been  decided  that  a  Bibliography,  or 
Catalogue  Raisonne,  of  books  and  papers  bearing  on  pharmaceu- 
tical subjects  should,  in  future,  be  added,  and  the  classification  of 
the  members  in  cities  and  towns  be  published  only  occasionally ; 
also,  that  the  advertisements,  for  financial  reasons,  should  continue 
to  be  admitted.  These  recommendations  will  be  carried  out,  as  far 
as  practicable,  in  the  preparation  and  publication  of  the  volume  for 
1881.  The  manuscript  of  the  Year-Bool-  proper,  as  distinct  from 
the  Transactions,  is  already  completed,  and  the  first  portion  is  in  the 
hands  of  the  printers.  The  members  may,  therefore,  look  forward 
to  the  issue  of  the  1881  Year-Bool:  at  an  earlier  date  than  in  pre- 
ceding years. 

Your  Committee  has  the  gratification  to  report  the  receipt  of  the 
following  cordial  invitation  to  the  Conference  for  next  year:  — 

"  Southampton,  Aug.  24,  1881. 
"  Dear  Sirs, — Understanding  that  the  British  Association  intends 
holding  its  meeting  for  1882  in  Southampton,  and  knowing  that  it 
is  usual  for  the  British  Pharmaceutical  Conference  to  hold  its 
meeting  at  the  same  time  as  the  Association,  the  chemists  of  this 
town  have  held  a  meeting  and  agreed  unanimously  to  invite  most 
cordially  the  Conference  to  hold  its  annual  meeting  for  next  year 
in  this  town.  T\"e  have  selected  as  our  delegate  to  represent  us  at 
your  meeting  Mr.  Chipperfield,  who  will  explain  to  you  viva  voce 
the  pleasure  it  will  give  us,  if  you  will  accept  our  invitation. 

"  Trusting  you  will  accept  it,  and  that  the  1882  meeting  will  be 
one  of  your  happiest  and  most  pleasant, 

"  I  am,  dear  Sir,  Tours  faithfully, 

"  0.  R.  Dawsox, 

"J3bn.  Secretary. 
*■'  To  the  Hon.  Secretaries, 

"  British  Pharmaceutical  Conference." 
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This  commuuication  "willj  be  brought  before  the  members  for 
consideration  as  usual  at  the  concluding  meeting  on  Wednesday. 

At  the  meeting  of  your  Committee  on  Monday,  August  29,  the 
President  reported  that  on  the  part  of  the  Conference  he  had 
attended  the  meeting  of  the  International  Pharmaceutical  Congress 
recently  held  in  London,  and  had  enjoyed  the  opportunity,  as  a 
Vice-President  of  that  Congress,  of  appreciating  the  cordiality 
and  good  feeling  ■which  prevailed  between  the  foreign  and  home 
members.  That  such  an  international  meeting  should  prove  so 
eminently  successful  affords  grounds  for  hoping  that  each  suc- 
cessive meeting  of  this  Conference  will  more  and  more  contribute 
to  cement  the  bonds  of  fellowship  between  pharmacists,  and  ma- 
terially advance  the  art  which  they  practise. 

The  following  thirty-four  gentlemen  have  been  elected  members 
since  the  last  Annual  Meeting: : — 


Abraham,  Mr.  A.  C,  Liverpool, 

Bothamley,  Mr.  C.  H.,  Leeds. 

Bradbury,  Mr.  T.,  Hyde. 

Carter,  Mr.  E.,  York. 

Cooper,  Mr.  H.  P.,  London. 

Cortis,  Mr.  A.  B.,  Worthing. 

Emson,  Mr.  W.  N.,  Dorchester. 

Ferguson,  Mr.  W.  H.,  London. 

Finlay,  Mr.  J.,  Holy  wood. 

Francis,  Mr.  T.  H.,  London. 

Godbier,  Mr.  H.,  Rangoon. 

Hall,  Mr.  A.  L.,  Winchcombe. 

Hammond,  Mr.  W.  H.,  Hull. 

Herbei't,  Mr.  G.,  Stockton-on- 
Tees. 

Hunter,  Mr.  F.  W.,  Fence 
Houses. 

Hurley,  Mr.  E.  W.,  London. 

Ison,  Mr.  J.,  Wellington. 

King,  Mr.  H.  A.,  Norwich. 


Laverack,  Mr.  W.  H.,  Malton. 
Lewis,  Mr.  T.,  Manchester. 
Millidge,  Mr.  A.,  Newport,  I.W. 
Ogilvie,  Mr.  W.  0.,  Naini  Tal. 
Parkin,  Mr.,  Ripon. 
Pratt,  Mr,  H.,  Warwick. 
Princep,  Mr.  P.,  London. 
Reynolds,  Mr.  R.  F.,  Leeds. 
Skemsingworth,    ^Ir.    G.,     Pol- 

lokshields. 
Smith,  Mr.  J.,  Weymouth. 
Thompson,  Mr.,  York. 
Thompson,  Mr.  J.  T.,  Richmond, 

Yorks. 
Vickers,  Mr.  T.,  Beverley. 
Walton,  Mr.  E.  B.,   Richmond, 

Yorks. 
Williams,  Mr.  J.  W.,  London. 
WilHams,  Mr.  M.  W.,  London. 


M.  Ekin  (Treasurer)  then  read  the  following  Financial   State- 
ment : — 
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Financial  Statement,  188C-S1. 

The   Hon.    Treasvrer   in   Account   udtli  the  British    Pharmaceuticcd 

Conference. 

Dr. 

To  Balauee  iu  hand,  July  1,  1880 
,,  Sale  of  Yeai-Books  by  Publisliers 
,,  „  ,,  Secretary 

,,  Aclvertisemeuts,  1878  vol. 

1879  vol.       . 

1880  vol. 
,,  Subsciiptions  from  Members 

July.     To  Dividend  on  £250  Consols 

1881.    Jan.  „  „  3  12     9 


£    s. 

d. 

270     7 

5 

24     C 

8 

9     0 

0 

0  12 

0 

10  18 

0 

98     1 

0 

709  12 

4 

3  13 

4 

£1130     3     6 


Cr. 
By  ExiDenses  connected  with  Tear-Book:  — 
Printing,  binding,  and  distributing . 
Editor's  Salary 


£     s.   d. 


Publishers'   Commission   on 
ments 
Advertising  Year-Book 
Foreign  Journals  . 


Directing  Circulars  . 

Grants  in  aid  of  Piesearch 

Seeretarys'  Salary   . 

Printing  and  Stationery  . 

Sundry  Expenses     . 

Postage    .         .        .        .    • 

Expenses  of  Swansea  Meetiu 

Advertising 

Balance  at  Bank,  June  30,  1881 

Cash  in  Secretary's  hands,  June  30,  1881 


Advertise 


£455  18 
150    0 

27     7 
2     6 


£279 
3 


C40  14 
5  8 
15  0 
71  0 
43  13 
11     2 


7     8 


44 

13 

3 


282     9  10 


£1130     3     G 


Assets  July  1,  1881 


(  Cash  in  hand  . 
C  Consols  (stock) 


£  .<!.  d. 
282  9  10 
250     0     0 
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The  Bell  and  Hllh  Fund. 

Dr.  £    s.   d. 

To  Balauce  iu  hand,  July  1,  1880 15     5     1 

July.     To  Dividend  on  £350  Consols 5     2     9 

1881. 

Jan.                 ,,                     „                     .J     2     0 


£25     9  10 


1881.                                 Cr.  £     s.   il. 

June  30.    By  Balance  at  Bank 25     9  10 


£25     9  10 


£     .S-.    d. 


Assets  July  1,  1881  [  ^^'^  '"^  '^^"^^  "         •       25     9  10 
"^  I  Consols  (Stock)        .     350    0    0 


Audited  and  found  correct.  \  J^HN  T    WILLIAMS,  "J  ,,,,.^^,.^^._ 
(  JOHN  CLAEL.,  ) 


Mr.  J.  SowRAY  (York)  moved  tlie  adoption  of  the  report  and 
balance  sheet, 

Mr.  J.  Clark  (Tork),  in  seconding  the  motion,  bore  testimony, 
as  one  of  the  auditors,  to  the  admirable  manner  ia  which  the 
accounts  had  been  kept. 

The  motion  was  put  and  carried. 

Mr.  CAETEiGnE  said,  in  connection  with  the  Treasurer's  report  on 
the  Bell  and  Hills  Fund,  it  would  be  as  well  to  inform  the  members 
that  the  Executive  Committee  had  received  a  communication  from 
Tork,  and  had  requested  him  to  obtain  the  books  they  had  the 
privilege  of  handing  over  through  the  generosity  of  the  donor  of 
this  fund.  But  unfortunately,  as  often  happened  in  these  cases, 
the  local  body  was  so  anxious  to  select  the  best  and  most  suitable 
books,  that  a  decision  was  not  arrived  at  until  a  few  days  ago, 
and  as  the  Executive  had  to  purchase  the  books,  and  get  them 
bound  in  a  suitable  manner,  it  had  been  impossible  to  lay  them 
on  the  table,  as  they  would  have  liked  to  do.  The  books  would, 
however,  be  sent  down  in  a  few  days,  and  would,  he  hoped,  form  a 
pleasant  reminiscence  to  the  York  Local  Association,  of  the  visit  of 
the  Conference. 

The  President  said  he  might  be  allowed  to  add,  what  perhaps  the 
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modesty  of  their  local  friends  would  not  allow  them  to  say  for 
themselves,  that  this  gift  of  books  would  be  the  commencement  of 
a  library  for  the  York  Chemists'  Association,  which,  would  be  open 
to  receive  any  additions  to  it,  and  he  was  quite  sure  their  York 
friends  would  appreciate  the  attention,  if  any  visitors  liked  to  leave 
a  memorial  behind  them  in  the  shape  of  a  book  or  two.  He  himself 
had  had  the  pleasure  of  bringing  a  copy  of  Flilckiger  and  Hanbury's 
*  Pharmacographia,'  as  his  own  contribution. 

It  was  stated  that  a  letter  had  been  received  from  Mr.  W. 
Southall,  F.L.S.,  late  President,  expressing  his  regret  that  he  was 
not  able  to  be  present. 

The  President  then  delivered  the  following  address  : — 
The  President's  Address. 

Gentlemen,  the  question,  "  Why  are  we  here  to-day  ?  "  is  capable 
of  a  direct  answer.  The  stone  thrown  into  water  sets  in  motion  its 
circle  of  wavelets — a  series  of  which  the  continuity  is  undoubted. 
So  the  British  Pharmaceutical  Conference  meets  in  York  to-day  as 
a  direct  result  of  what  happened  in  this  ancient  and  honourable  city 
fifty  years  ago.  On  the  morning  of  September  27th,  1831,  tbe 
theatre  of  the  Yorkshire  Museum  was  filled  by  an  assemblage 
which  included  many  distinguished  members  of  learned  and  scienti- 
fic bodies  in  different  parts  of  the  United  Kingdom,  who  were 
collected  together  in  consequence  of  a  general  invitation  to  the 
friends  of  science,  issued  by  the  Yorkshire  Philosophical  Society. 
Three  hundred  and  fifty-three  tickets  were  applied  for,  and  the 
meeting  resulted  in  the  formation  of  the  British  Association  for  the 
Advancement  of  Science.  The  leading  object  of  the  new  organiza- 
tion was  tersely  defined : — "  To  give  a  sti'onger  impulse  and  more 
systematic  direction  to  scientific  inquiry."  Many  who  are  now 
present  will  be  likely  to  hear  from  some  authoi'ized  mouthpiece  of 
the  British  Association  the  full  story  of  its  early  hours  in  this  fair 
cradle,  and  the  press  will  doubtless  record  the  same  that  all  may 
read.  I  will  not  intrude  on  this  general  ground,  but  will  call  your 
attention  to  the  circumstance  that,  even  in  this  stage  of  its  exist- 
ence, the  British  Association  had  amongst  its  then  limited  number 
of  active  supporters  a  member  of  our  own  profession  of  pharmacy. 
The  earliest  sub-committee  for  the  subject  of  chemistry  consisted  of 
Professor  Cumming,  Dr.  John  Dalton,  Dr.  Daubeny,  Rev.  W.  V. 
Harcourt,  Professor  Johnston,  Professor  Turner,  and  Mr.  "William 
West.  One  of  the  few  recommendations  made  by  this  committee 
was  '"that  Mr.  West  be  requested  to  pursue  the  experiments  con- 
templated by  him,  into  the   combination   of  gaseous  bodies   when 
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passed  through  heated  tubes."  At  this  time  William  West  was 
engaged  in  pharmacy  at  Leeds,  and  he  was  a  very  active  member 
and  one  of  the  honorary  secretaries  of  the  Leeds  Philosophical  and 
Literary  Society.  I  may  be  pardoned  for  saying  here  that  it  has 
happened  to  me  to  succeed  him  in  both  these  relations  of  life.  Mr. 
West  was  born  in  London,  in  1793,  and  he  was  for  some  years 
engaged  in  the  establishment  of  Messrs.  Allen,  Hanbury  &  Co., 
Plough  Court,  which  he  left  in  1816  to  settle  in  Leeds.  He  pre- 
served well  the  traditions  of  the  school  in  which  he  had  been  trained, 
and  enjoyed  an  extensive  reputation  as  a  sound  analytical  chemist, 
ultimately  relinquishing  the  commercial  side  of  his  calling  for  the 
professional  one.  For  several  years  he  was  a  Fellow  of  the  Royal 
Society. 

As  an  illustration  of  the  tendency  to  excite  new  movements  which 
belongs  to  each  such  step,  the  President  of  the  meeting  at  York, 
Viscount  Milton,  gave  the  first  place  in  his  argument  to  the  circum- 
stance that  "  similar  meetings  had  taken  place  on  the  continent  of 
Europe,  which  have  been  attended  by  the  most  beneficial  effects." 
The  report  of  the  meeting  of  the  new  Association  occupied  but 
little  space  in  the  local  newspapers  of  the  period,  which  were  then 
small  weekly  prints.  In  the  next  Annual  Report  of  the  Leeds 
Philosophical  and  Literary  Society,  the  event  is  alluded  to  as 
follows  : — "  And  as  a  parting  subject  of  congratulation,  the  Council 
would  call  your  attention  to  the  British  Association  for  the  Ad- 
vancement of  Science,  a  society  which  was  formed  shortly  before 
the  commencement  of  our  session,  under  the  most  favourable 
auspices,  and  which,  from  the  facilities  afforded  by  its  constitution, 
will  for  all  practical  purposes  unite  the  various  local  institutions 
into  one  vigorous  and  luxui'iant  whole, — 

'  Branching  so  broad  along,  that  in  the  ground 
The  bending  t^^'igs  take  root,  and  daughters  grow 
About  the  mother  tree.'  '' 

These  lines,  adopted  by  Mr.  West,  have,  for  members  of  the 
British  Pharmaceutical  Conference,  a  savour  of  prophecy. 

Let  us  glance  at  the  state  of  pharmacy  at  this  period.  We  may 
recollect  that  the  coronation  of  King  William  IV.  had  just  occurred, 
that  Lord  Brougham  was  the  most  prominent  of  public  men  in 
Yorkshire,  and  that  the  opening  of  the  Liverpool  and  Manchester 
Railway  had  happened  within  a  year. 

The  London  Pharmacopoeia  of  1824  was  then  the  guide  for  the 
chemists  and  druggists  of  England,  and  it  is  interesting  to  study  in 


380 


BRITISH    PHARMACEUTICAL    CONFERENCE. 


a  tabular  form  a  synoptic  list  of  its  preparations,  comparing  some 
of  the  groups  with  those  corresponding  to  them  in  earlier  and  later 
pharmacopoeias,  and  observing  in  what  direction  changes  have  been 
made. 


P.L. 
1639 


P.L. 

1677 


P.L. 

1788 


P.L. 

1824 


P.L. 
1S36 


B.P. 

1867 


Acids        

"Waters 

Ointments  and  Cerates. 
Confections  and  Electuaries 

Decoctions 

Plasters  

Extracts  and  Liquid  Extracts 

Infusions 

Iron  :  preparations  of    . 

Honeys 

Liniments 

Liquors    

Mercury :  preparations  of 

Mixtures 

Oils 

Oxymels 

Pills 

Potassium :  preparations  o 
Powders  (compound) 
Sodium :  preparations  of 

Spirits 

Syrups     

Tinctures 

Wines 

Miscellaneous        .     .     . 


— 

52 

28 

24 

18 

38 

47 

36 


30 


6 

9 

22 

13 

10 

13 

14 

4 

4 

3 

3 

12 

11 

3 

23 

4 

6 

8 

ly 

3 

20 

15 

36 

6 


10 

24 

11 

15 

12 

23 

18 

4 

3 

8 

14 

9 

18 

2 

9 

9 

12 

5 

23 

14 

40 

7 


11 

28 

33 

11 

23 

12 

28 

24 

5 

2 

9 

16 

12 

12 

15 

2 

15 

11 

10 

5 

17 

14 

48 

6 


22 
18 

34 

8 
14 
14 
36 
28 
14 

2 
16 
37 

8 
11 
30 

2 
20 
14 
13 
11 
15 
17 
65 
10 


267 


307       369 


454 


The  table  shows  a  small  increase  in  the  number  of  preparations 
included  in  the  Pharmacopoeia  of  1824,  as  compared  with  its  prede- 
cessor of  1788.  If  we  take  those  which  are  readily  thi-own  into 
groups,  the  comparison  stands  as  307  in  1824  against  267  in  1788. 
The  increase  occurred  chiefly  in  the  groups  of  Decoctions  (from  10 
to  15)  ;  Extracts  (from  14  to  23) ;  and  especially  Infusions  (from  4 
to  18). 

Our  own  generation  would  fix  its  attention  chiefly  on  the  remedies 
that  were  conspicuous  for  their  absence,  as  quinine,  morphia,  and 
iodide  and  bromide  of  potassiu.m.  These  were  about  to  appear  on 
the  scene,  for  the  London  Pharmacopoeia  of  183(3  contained 
disulphate  of  quinine,  acetate  and  hydrochlorate  of  morphia, 
strychnia,  veratria,  iodide  and  bromide  of  potassium.  Phillips 
states  that  the  two  latter  salts  were  first  used   in  medicine  by  Dr. 
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Williams  of  St.  Thomas's  Hospital,  and  he  quotes  the  dose  of 
bromide  of  potassium  as  from  3  to  10  grains. 

Again  referring  to  the  table,  let  us  fall  back  from  1788  to  1677, 
passing  over  the  London  Pharmacopoeias  of  1721  and  17-46,  which 
appeared  in  the  interval.  I  will  only  trouble  you  by  pointing  out 
a  few  of  the  larger  groups.  Ointments,  electuaries,  and  pills  were 
more  numerous  than  in  the  pharmacopoeias  of  the  eighteenth  century, 
but  the  grand  idea  of  1677  seems  to  have  been  plasters.  Oui' 
predecessors  may  be  grouped  somewhat  after  the  fashion  of  the 
anthropologists,  when  they  classify  primitive  men  according  to 
their  weapons,  as  those  of  the  stone,  bronze,  or  the  iron  period. 
These  seventeenth  century  apothecaries,  judged  by  their  weapons, 
were  emphatically  men  of  plasters,  for  their  pharmacopoeia  had 
forty-seven  formulce  for  these  prepai'ations.  Nevertheless  this  period 
was  not  one  of  utter  darkness,  though  its  light  was  but  that  of  the 
dawn.  The  institution  of  the  Royal  Society,  in  1660,  marked  the 
commencement  of  a  new  epoch  in  the  intellectual  life  of  England. 
Its  secretary,  Hooke,  made  great  improvements  in  the  microscope 
and  telescope  ;  John  Ray  had  already  published  a  second  edition  of 
a  flora  of  England,  and  had  laid  a  foundation  for  the  science  of 
zoology  ;  and,  greatest  of  all,  Xewton  was  on  the  eve  of  announcing 
his  new  theory  of  the  universe.  In  the  department  of  medicine, 
Sydenham  had  shown  how  to  conduct  diagnosis  by  a  careful  obser- 
vation of  facts,  and  he  had  vastly  improved  the  treatment  of  fever 
and  some  other  diseases.  The  chemists  were  now  contributing  to 
medicine  their  quota  of  remedies  having  a  mineral  origin,  of  which 
antimony  made  the  greatest  noise  in  the  world,  although  it  was  but 
a  restoration  of  a  remedy  used  a  century  before,  and  then  discarded 
from  the  dangerous  effects  that  attended  its  use. 

The  London  Pharmacopoeia  of  1677  gives  us  a  picture  of  the 
materia  medica  when  Charles  II.  was  king  and  defender  of  the 
faith.  Polypharmacy  flourished  with  a  brave  show.  The  doctrine 
that  every  herb  was  given  to  man  for  the  purpose  of  either  food  or 
physic  was  here  exemplified.  Thirty  or  forty  ingredients  were 
thought  necessary  to  some  of  the  most  trivial  preparations.  In  the 
London  Pharmacopoeia  of  1639  was  a  preparation  named  "Antidotvs 
magna  Matthioli  adversus  venena  et  pestem,"  which  contained  one 
hundred  and  thirty  ingredients,  some  of  them  being  compounds. 
In  this  edition  we  find  the  prototype  of  confectio  sennee,  then  called 
electuarium  leuitivum,  which  contained  seventeen  ingredients.  Its 
pi'esent  form  differs  in  but  little  beyond  the  excision  of  some  of 
these  components.      In  the  London  Pharmacopoeia  of    1677,  the 
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"  catalogus  simplicium "  was  a  list  of  about  fifteen  Imndred  sub- 
stances, of  which  it  is  almost  incredible  that  more  than  two  hundred 
■were  derived  from  animals.  Since  the  physicians  of  the  time  of 
Charles  II.  used  these  things  as  their  weapons  in  the  combat  with 
disease,  we  must  conclude  that  their  art  had  become  more  depraved 
than  when  exercised  by  the  Saxon  leech  before  the  IS'orman 
conquest.  Of  that  period  we  have  an  interesting  record  in  the 
three  volumes  of  Leechdoms,  Wortcunnings,  etc.,  of  early  England, 
edited  by  the  Rev.  Oswald  Cockayne,  M.A.,  and  published  under 
the  direction  of  the  Master  of  the  Rolls  (1864).  The  most  impor- 
tant manuscript  consulted  is  one  with  coloured  drawings  of  the 
plants,  now  in  the  British  Museum,  and  which  must  have  been 
a  really  magnificent  book,  until  injured  by  fire  in  1731.  It  contains 
a  herbarium  and  a  list  of  medicina  de  quadrupedibus.  Evidence 
of  the  univei'sal  belief  in  wortcunning  at  this  period  is  found  in  one 
of  the  Proverbs  of  Alfred — 

"  Xo  wort  is  waxen  in  wood  or  iu  field 
Which  for  ever  may  man's  life  uphold." 

Certainly  the  idea  of  charms  is  interwoven  with  this  fabric  of  early 
Euglish  medicine,  and  a  potion  might  demand  for  due  efiicacy  that 
the  patient  should  drink  it  from  a  church  bell,  or  should  repeat  a 
cabalistic  formula. 

But,  taking  remedy  against  remedy,  those  used  in  the  latter  half 
of  the  seventeenth  century  were  more  disgusting  than  the  leech- 
crafts  of  the  eleventh  century,  because  a  perverted  ingenuity  had 
increased  their  number.  If  the  one  dead  fly  had  always  caused  the 
ointment  of  the  apothecary  to  send  forth  a  stinking  savour,  how  of 
this  time,  when  the  dead  flies  outweighed  the  ointment  !  So  much 
for  six  centuries  of  the  rule  of  tradition,  and  of 

"  Dropping  buckets  into  empty  wells, 
And  glowing  old  ui  drawing  nothing  up." 

Just  a  century  ago,  in  1782,  Dr.  W.  Black  could  write  of  the 
state  of  things  now  described  as  belonging  to  a  past  age.*  He 
says: — "  In  the  last  century,  and  in  part  of  the  present,  the  phar- 
macopoeia and  shops,  and  too  frequently  the  sick,  were  overloaded 
with  syrups  and  distilled  waters,  simple  and  compound,  with  boles, 
conserves,  and  an  ostentatious  heap  of  compositions,  loathsome  or 

*  "  An  Historical  Sketch  of  Medicine  and  Sm-ger>-,"  by  W.  Black,  M.D.,  17S2, 
p.  218.  It  is  impossible  to  allude  to  the  early  history  of  pharmacy  without 
acknowledging  the  obhgations  of  our  body  to  Jacob  Bell's  "Historical  Sketch  of 
the  Progress  of  Phai-macy  iu  Great  Britain,"  first  published  in  1842. 
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insignificant.  The  shops  have,  very  propei^Ij,  if  I  may  bo  permitted 
11  technical  phrase,  been  purged  of  a  considerable  part  of  this  trash. 
The  imperial,  heavenly,  and  alixipharmic  waters,  the  exhilarating 
confections  for  the  heart,  the  whets  for  genius,  the  pearl  juleps,  the 
clays,  boles,  dead  earths,  several  of  volatile  acid  spirits,  and  distilled 
oils,  the  bones  and  hoofs  of  some  animals,  Egyptian  mummies,  dead 
men's  sculls  powdered,  and  a  farrago  of  such  feculence,  are  all 
banished  from  the  pharmacopoeias." 

Our  generalizations  from  the  table  are  simple.  They  are  chiefly 
that  reformed  pharmacy  was  well-established  a  hundred  years  ago,, 
and  that  the  number  of  preparations  was  at  low-water  mark  in 
1788,  as  a  consequence  of  this  pohcy  of  reform.  Gray  says,  in  1823, 
"  Formerly  the  list  of  drugs  kept  in  the  shops  amounted  to  about 
two  thousand,  or  fnll  ten  times  as  many  as  at  present,  and  the 
I^reparations  were  equally  numei'ous."  From  1788,  a  constructive 
policy  prevailed,  and  the  preparations  of  the  pharmacopoeia  once 
more  began  to  increase  in  number.  In  the  edition  of  1836  the  same 
rule  obtained,  and  the  table  indicates  how  much  higher  the  tide  had 
risen  in  1867,  when  the  British  Pharmacopoeia  showed  an  increase 
of  70  per  cent,  in  grouped  preparations,  as  compared  with  1788, 
We  see,  then,  the  operation  of  a  natural  law  in  this  steady  increase 
in  the  number  of  preparations  used  iu  medicine.  The  circumstance 
that  the  older  medicines  do  not  fall  into  disuse  is  a  matter  for  con- 
gratulation in  the  interests  of  patients.  The  fact  is  sufficient 
evidence  of  their  tried  and  proved  utility.  The  other  fact  that  new 
remedies  are  being  added  to  our  pharmacopoeia  is  equally  satis- 
factory. I  do  not  forget  our  discussion  at  Swansea  last  year  upon 
an  interesting  paper  by  Mr.  Symes  on  "New  and  Unofficial  Phar- 
maceutical Preparations,"  which  very  naturally  elicited  an  expres- 
sion of  the  difficulties  felt  by  pharmacists  when  new  remedies  are 
prescribed  without  a  clue  to  their  standard  of  strength.  The  ques- 
tion of  new  remedies  has  at  other  times  been  discussed  with  what  I 
must  consider  too  much  emphasis  on  its  commercial  bearings.  The 
unprofitable  result  of  dispensing  new  medicines  not  in  regular 
demand  has  been  made  the  subject  of  many  complaints.  That  the 
discretion  of  each  individual  may  put  some  check  upon  the  degree 
of  loss  is  evident,  but  it  is  both  the  duty  and  the  interest  of  the 
pharmacist  to  co-operate  with  the  physician  in  widening  the 
resources  of  the  healing  art.  Mr.  Symes  and  also  Professor  Attfield 
pointed  out  that  from  the  wide  seed-plot  of  new  remedies,  the 
survival  of  the  fittest  added  new  weapons  to  our  armoury  :  there- 
fore, we  are  bound  to  give  fair  play  to  all  during  their  period  of 
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probation.  It  is  evident  that  any  doubts  as  to  the  dose,  strength, 
or  the  formula  of  a  new  medicine  passing  current  under  any 
particular  title  must  affect  its  chances  unfavourably.  "Whilst 
writing  this,  a  medical  friend  informs  me  of  the  perplexities  that 
arise  from  the  variations  in  character — such  as  acidity — of  syrup  of 
hypophosphite  of  iron,  as  supplied  from  leading  houses.  I  endorse 
cordially  the  expression  of  the  want  of  some  official  action  in  Great 
Britain,  similar  to  that  taken  in  1878  by  the  Pharmaceutical  Society 
of  Paris,  in  the  matter  of  new  remedies.  For  the  convenience  of 
our  body  generally,  I  have  no  hesitation  in  saying  that  the  Year- 
Boolv  of  Pharmacy  would  be  the  most  convenient  place  for  such 
information  to  be  published,  an  arrangement  quite  consistent  with 
its  being  made  public  more  frequently  by  the  periodical  press.  The 
Society  undertaking  this  labour  would  confer  an  obligation  on 
pharmacy.  But  it  is  evident  that  no  arrangement  can  obviate  the 
necessity  for  individual  vigilance  in  such  matters.  Let  us  be  thank- 
ful if  our  minds  are  kept  fresh  by  moving  events  rather  than 
steeped  in  a  condition  of  stagnation.  For  those  who  must  read  only 
whilst  they  run,  there  is  an  admirable  resume  of  the  results  of 
observation,  invention,  and  discovery  in  the  article  given  by  the 
Editor  of  the  Pharmaceutical  Journal  under  the  title  of  "  The 
Month."  On  this  subject  of  the  introduction  of  new  remedies,  let 
us  give  a  moment's  consideration  to  the  reasons  for  expecting 
numerous  additions  to  the  materia  medica.  The  chief  reason  must 
be  the  rapid  progress  of  organic  chemistry,  of  which  every  step  in 
advance  oj^ens  up  new  possibilities  in  therapeutics.  We  will  once 
more  place  side  by  side  the  conditions  of  a  period  near  1831  and 
those  of  1881,  this  time  in  relation  to  the  progress  of  oi'ganic 
chemistry.  The  venerated  first  President  of  the  Pharmaceutical 
Society,  William  Allen,  F.R.S.,  was  for  many  years  one  of  the 
lecturers  on  chemistry  at  Guy's  Hospital.  Here  is  the  text-book 
used  then  :  it  belonged  to  my  own  father  when  a  student  thei-e  in 
1819,  and  it  consists  of  two  parts,  1st,  Inorganic  Chemistry,  occupy- 
ing 120  pages ;  and  2nd,  Organic  Chemistry,  occupying  10  pages. 

I  compare  this,  not  with  the  latest  work  on  the  subject,  but,  for 
convenience,  with  Gmelin's  "  Handbook  of  Chemistry,"  completed 
several  years  since.  In  this  work,  the  inorganic  section  occupies 
2,500  pages,  a  multiple  of  20  upon  the  Guy's  text-book.  But 
organic  chemistry  occupies  6,000  pages,  a  multiple  of  600. 

We  may  put  this  fact  befoi'e  our  minds  by  the  process  which 
Mr.  Galton  calls  "  mental  imagery."  Abstracting  ourselves,  we  will 
think  of  the  map  of  Great  Britain,  and  that  upon  its  southern  coast 
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the  Roman  invaders  have  established  themselves  and  have  com- 
menced the  operation  of  road-making,  this  being  the  great  civiHzing 
influence  upon  barbarous  countries.  One  single  mile  of  road  is 
made,  and  that  represents  the  extent  of  knowledge  of  organic 
chemistry  sixty  years  ago.  Now,  since  sixty  years  have  multiplied 
that  knowledge  by  600,  our  road  has  been  carried  to  John  O'Groat's 
in  Scotland.  Manifestly  any  art  largely  dependent  upon  organic 
chemistry  must  experience  constant  increments  as  a  consequence 
of  the  vast  extension  of  the  science. 

It  is  impossible  to  refer  to  pharmacopoeias  at  such  length  as  has 
now  been  done  without  putting  forward  once  more  the  just  clnims 
of  pharmacists  to  hold  a  position  of  official  responsibility  in  their 
construction.  We  know  how  important  was  the  aid  given  by 
Professor  Redwood  to  the  medical  committee  chai'ged  with  the 
preparation  of  the  British  Pharmacopceia  ;  but  it  is  due  to  our  call- 
ing and  to  ourselves  that  we  should  offer  to  the  State  more  direct 
and  formal  service. 

As  you  already  know,  the  International  Pharmaceutical  Congress, 
held  in  London  this  month,  devoted  itself  very  earnestly  to  the 
subject  of  the  equalization  for  all  countries  alike  of  the  strength  of 
the  more  potent  pharmaceutical  preparations.  I  had  the  honour  of 
attending  the  Congress  as  your  representative,  and  of  joining  in  the 
deputation  to  Section  15  of  the  International  Medical  Congress. 
The  decision  of  both  bodies  was  to  the  same  effect,  viz.,  that  from 
each  country  represented  there  should  be  two  physicians  and  two 
pharmacists  elected,  to  form  a  commission  for  the  purpose  just 
named.  This  consensus  of  opinion  between  the  departments  of 
medicine  and  of  pharmacy,  in  their  international  representation, 
justifies  the  expectation  that  British  pharmacists  will,  in  future,  be 
recognised  as  fellow-workers  with  physicians  in  the  construction  of 
the  State  Pharmacoposia.  The  golden  opportunity  and  the  wisdom 
to  use  it  should  be  now  the  only  essentials  to  the  achievement  of 
this  most  desirable  object. 

We  have  spoken  of  the  pharmaceutical  preparations  in  use  fifty 
years  since.  It  is  not  without  interest  to  notice  the  change  in  the 
money  value  of  some  drugs  that  has  occurred  during  this  period. 
Some  old  stock  books,  for  the  years  between  1827  and  1831,  have 
supplied  the  cost  prices  which  wei-e  then  current. 

The  following  may  be  quoted  : — 


c  c 
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Citric  acid 
Oxalic  acid 
Tartaric  acid 
Camphor 
Calomel 
Calumba  root 
Gentian  root 
Castor  oil 
Cantharides 
Powdered  nux  vomica 
Cilia  turjoentine 
Sarsaioarilla,  cut 
Ergot  of  rye 
Seidlitz  powders 
White  demy  j^aper  . 
Draught  phials 
Flint  Glass 


18s.  to 


Sn.  (1827) 


1 

to  1 
10 
i 
•4 
5 
3 
sell  4 
20 
18 
2 


d. 

6  per  lb. 
6  „ 
9  „ 
10  „ 
3  ,, 
0  „ 
0  „ 
8 

0      „ 
0      „ 
8      „ 
0      „ 
0  per  oz. 
6  per  bos. 
0  per  ream. 
0  per  gross, 
0  per  lb. 


(1831). 


About  this  time  Gray  wrote  of  ergot  of  rye  :  "  It  has  lately  been 
attempted  to  be  introduced  into  regular  practice  in  this  country, 
but  the  difficulty  of  obtaining  it  impeded  its  becoming  fashionable, 
before  it  had  palled  upon  the  ear."  * 

The  items  concluding  our  list  tell  a  story  in  political  economy 
that  may  not  be  familiar  to  onr  younger  members.  The  taxes  on 
knowledge  had  not  been  removed  in  1831,  and  paper  came  in  for  a 
heavy  excise  impost.  Flint  glass  was  also  the  subject  of  a  crush- 
ing excise  duty,  until  Sir  Robert  Peel  swept  away  that  and  some 
hundreds  of  other  checks  on  the  industi'ial  arts. 

Patent  medicines  did  not  occupy  so  large  a  place  in  stock  books 
as  they  have  done  in  the  second  half  of  the  enlightened  nineteenth 
century.  The  names  of  a  few  of  the  proprietary  medicines  of  our 
own  day  flourished  then,  but  from  the  stock  books  that  have  come 
under  my  observation,  it  would  seem  that  four-fifths  of  the  quack 
medicines  patronized  by  the  last  generation  have  now  fallen  into 
disuse. 

Gentlemen,  he  who  undertakes  the  task  of  reviewing  the  past, 
must  recall  events  that  will  revive  I'ecent  sorrow.  Since  we  last 
met,  our  ranks  have  lost  some  of  our  foremost  men.  In  the  early 
years  of  this  century,  when  a  condition  of  foreign  war  was  un- 
happily chronic  to  our  country,  it  was  the  practice  on  receiving 
news  of  an  engagement,  first  to  toll  the  bells  for  those  by  whose 
death  it  had  been  won,  before  they  were  rung  in  honour  of  the 
victoiy.     So  we  will  proceed  no  further  until  we  have  paid  our 
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tribute  to  the  memories  of  .Tolin  Abraham,  Henry  C.  Baildoa  and 
John  Mackay.  They  were  o£  the  men  who  are  the  very  salt  of 
their  profession.  How  well  many  of  us  remember  the  manly 
pi-esence  of  John  Abraham,  of  Liverpool,  and  the  many-sided 
activity  of  his  mind,  serving  pharmacy  by  vai'ious  offices  performed 
for  our  national  or  local  associations,  and  finding  time  for  multi- 
farious engagements  in  the  promotion  of  philanthropic,  political, 
municipal,  and  scientific  objects.  His  independence  of  mind  might 
lead  him  to  conclusions  which  were  not  always  those  of  the  majority, 
but  all  recognised  in  him  the  thinker  and  worker,  who  acted  up  to 
his  high  standard  of  a  blameless  life.  Upon  Edinburgh  the  blow  fell 
heavily  in  the  removal  at  a  brief  interval  of  two  such  citizens  as 
Henry  C.  Baildon  and  John  Mackay.  Mr.  Baildon  was  the  eldest 
of  the  three  of  whom  we  now  speak,  and  carried  on  business  for  the 
long  period  of  fifty  years.  When  this  Conference  visited  Edinburgh 
in  1871,  Mr.  Baildon  was  President  of  the  North  British  Branch  of 
the  Pharmaceutical  Society,  having  been  elected  in  order  to  do 
honour  to  the  occasion.  How  well  he  fulfilled  those  expectations  is 
reported  by  all  who  took  part  in  the  meeting  of  that  year.  His 
quiet  disposition  and  thouglitful  mind  found  recreation  in  the 
direction  of  invention.  He  introduced  a  most  ingenious  and 
beautiful  method  of  "nature  printing,"  for  ferns  and  other  plants, 
and  secured  patents  for  important  improvements  in  relation  to 
bankers'  drafts.  The  name  of  John  Mackay  is  that  of  a  represen- 
tative man,  a  leader,  not  of  a  district  only,  but  of  all  the  influence 
that  pharmacy  commands  in  Scotland,  Of  this  influence,  and  it  is 
not  small,  Mr.  Mackay  was  for  many  years  the  animating  and 
guiding  spirit.  He  combined  several  qualities  of  character,  which 
gave  him  this  commanding  power:  his  business  capacity  and  habits 
were  unsurpassed ;  his  insight  amongst  specious  and  complicated 
questions  was  of  the  clearest ;  and  he  had  a  gift  of  earnest  speech 
which  made  his  opinion  tell  in  the  weightiest  manner.  It  has  been 
truly  said  "  that  he  possessed  a  full  share  of  the  '  perfervidum 
ingenium  '  of  the  true  Scot,  yet  was  always  the  refined  and  courteous 
gentleman." 

These  have  joined  the  majority,  having  used  well  their  oppor- 
tunities for  serving  their  generation,  and  the  Conference  will 
preserve  their  memories,  as  it  does  those  of  Henry  Deane,  Daniel 
Hanbury,  and  William  Walter  Stoddart. 

From  a  consideration  of  the  past,  let  us  turn  to  the  things  of  to- 
day. The  present  time  tinges  our  thoughts  and  feelings,  often 
unduly,  and  the  condition  of  phai'macists  may  be  described  at  this 
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moment  as  being  chilled  by  clouds.  "Who  will  sliow  us  any 
good?"  is  a  query  upon  many  lijis.  We  have  involuntarily  applied 
to  ourselves  the  lines  of  "  Hudibras  ":— 

"  Some  have  been  cucTgelled  till  thej-  know 
"Wliat  •wood  the  cudgel's  of  by  the  blo-«" ; 
Some  have  been  kicked  till  they  know  whether 
A  shoe's  of  neat's  or  Spanish  leather." 

And  when  this  condition  became  intolerable,  we  felt  what  Dr.  John- 
son described  when  he  said  "  that  even  if  he  were  certain  to  be  ac- 
quitted, a  man  would  not  care  to  be  tried  for  his  life  once  a  week." 
Fortunately,  there  were  practical  men  amongst  us  who  determined 
that  if  one  guardian  did  not  suffice  to  protect  the  exercise  of  our 
lawful  avocations,  then  we  should  be  safe  on  both  the  right  hand 
and  the  left,  a  condition  which  some  other  citizens  of  a  part  of  the 
United  Kingdom  have  adopted  more  ostentatiously. 

The  result  of  our  action  in  1S76  is  best  desci-ibed  in  the  words 
of  the  last  annual  report  of  the  Chemists  and  Druggists'  Trade 
Association  of  Great  Britain.  The  Executive  refer  to  a  prosecution 
under  the  Sale  of  Food  and  Drugs  Act,  which  was  successfully 
defended,  and  add,  "  This  is  the  only  case  under  the  Act  which  the 
Association  has  been  called  upon  to  defend  during  the  past  year, 
and  your  Committee  congratulates  the  trade  on  the  significant  fact 
that  prosecutions  against  chemists  and  druggists  for  the  sale  of 
adulterated  drugs  ai'e  becoming  year  by  year  more  rare.  It  will  be 
within  the  recollection  of  the  members  that  before  the  Association 
came  into  existence  such  prosecutions  were  of  very  frequent 
occurrence."  This  testimony  to  the  good  repute  of  chemists  and 
druggists  reminds  me  of  one  of  the  charming  minor  poems  of 
George  Eliot,  who  thus  describes  the  Florentine  drug  merchant : — 

"  He  kept  an  honest  fame. 
And  had  the  virtue  not  to  try  and  sell 
Drugs  that  had  none." 

If  the  object  of  medicine  is  to  combat  the  attacks  of  disease  and 
prolong  the  limit  of  human  life,  there  is  some  satisfaction  for  every- 
one connected  with  this  beneficent  art  in  the  grand  fact  brought 
out  by  the  census  of  1881,  that  three  hundred  thousand  lives  have 
been  saved  in  ten  years  that  would  have  been  lost  had  the  death- 
rate  continued  at  the  figure  of  the  previous  decennial  pei-iod. 
Therapeutics  and  preventive  medicine,  or  sanitation,  may  claim  to 
have  contributed  largely  to  so  happy  a  result. 

One  of  the  most  interesting  of  our  unsolved  problems  is,  How  are 
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future  pliarmaeists  to  get  their  technical  education?  At  a  time 
when  technical  education  has  become  a  prominent  national  question 
in  relation  to  the  larger  industries  of  the  country,  and  there  are 
some  early  signs  of  its  being  adopted  by  the  State,  we  may  be  sure 
that  our  body  cannot  safely  lag  behind  in  the  race.  It  seems  to  me 
that  the  last  few  years  have  done  much  to  make  our  course  clearer. 
The  subject  which  must  receive  the  lai'gest  share  of  attention  from 
our  students  is  undoubtedly  that  of  chemistry,  and  it  is  matter  for 
hearty  congratulation  tliat  the  facilities  for  high-class  teachiDg  in 
this  subject  have  multiplied  mauy  times  in  the  provinces  within  the 
last  ten  years.  Whilst  acknowledging  gratefully  the  services  ren- 
dered by  numerous  teachers,  who  conduct  evening  classes  at  me- 
chanics' institutes,  and  the  like,  I  know  that  some  of  these  would  be 
among  the  first  to  say  to  young  men  that  they  cannot  do  justice  to 
the  science  which  is  the  foundation  of  theii'  calling,  if  only  devoting 
to  it  the  fag-ends  of  days  spent  in  toil.  They  would  advise,  as  I  do 
most  earnestly,  that  all  who  can  do  it  should  avail  themselves  of  the 
advanced  instruction  now  provided  in  our  chief  towns,  where 
laboratories  are  open  the  whole  day.  The  centres  of  large  popula- 
tion outside  London  already  provided  with  these  facilities  are 
Edinburgh  (the  University  and  other  laboratories),  Glasgow  (the 
University  and  Anderson's  University),  Manchester  (Owens  Col- 
lege), Birmingham  (The  Mason  Science  College),  Leeds  (the  York- 
shire College),  Newcastle-on-Tyne  (the  College  of  Physical  Science), 
Bristol  (University  College),  Nottingham  (University  College), 
and  Sheffield  (Firth  College) ;  whilst  Liverpool  will  soon  be  ready 
with  its  liberally  endowed  University  College. 

As  bearing  upon  this  subject,  let  me  call  your  attention  to  the 
attendance  of  candidates  for  the  Preliminary  examination  at  the 
various  centres.  An  aggregate  attendance  of  3,021  candidates  is 
recorded  for  Great  Britain  at  eleven  examinations.  Now  the  eleven 
towns  just  named,  with  London,  entei-ed  1,995  of  those  candidates, 
being  55  per  cent,  of  the  whole.  It  is  certain  that  a  considerable 
proportion  of  this  number  reside  so  near  the  centres  which  they 
selected  for  their  pi'elirainary  examinations,  that  they  could 
conveniently  attend  classes  held  in  those  towns.  Shall  we,  the 
pharmacists  of  Great  Britain,  avail  ourselves  of  these  new 
facilities  for  giving  to  our  students  a  training  in  chemistry,  which 
shall  be  rich  in  its  thoroughness  and  breadth  ?  For  one  I  must 
emphatically  raise  my  voice  in  favour  of  such  a  policy,  in  prefer- 
ence to  looking  to  separate  classes  in  chemistry,  having  a  lower 
and  narrower  aim.     What  would  be  thought  of  the  student  having 
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the  opportunity  of  training  in  a  university,  who  declined  it  in  order 
to  expend  the  same  sum  of  money  on  private  tuition  ?  Do  we  not 
know  that  higher  education  cannot  be  made  self-supporting,  but 
that  endowments  in  one  shape  or  another  have  to  supplement  the 
students'  fees  ?  Hence,  in  the  laboratories  of  which  we  now  speak, 
it  is  safe  to  estimate  that  for  every  £10  paid  in  fees  by  a  student, 
he  receives  instruction  which  has  cost,  certainly  not  less  that  twice 
or  thrice  as  much  money.  The  teaching  of  such  institutions  will 
not  present  the  bugbear  of  final  examinations  as  its  sole  or  even  its 
principal  object ;  and  those  who  direct  it  will  not  advertise  their 
score  in  a  match  against  the  fourteen  of  the  Board  of  Examiners. 
But  students  entering  such  schools  will  have  the  stimulus  belonging 
to  a  place  of  higher  educatiou,  with  intelligent  associates  pursuing 
the  science  for  the  sake  of  its  other  applications,  with  an  esprit  de 
corps  not  confined  to  their  own  year,  but  rich  with  traditions  of 
names  made  famous  in  science.  We  have  occasionally  heard  the 
theoretical  objection  to  such  a  system  of  mixed  teaching  that  it 
would  divert  from  j^harmacy  some  of  our  most  jji'omising  young 
men.  In  the  past,  pharmacy  has  lost  such,  and  chemistry  has 
gained  them.  Shall  I  name  a  few  ?  They  were  Scheele,  Davy, 
Liebig,  and  Dumas.  Does  any  one  regret  their  change  of  allegiance  ? 
We  know  how  well  the  science  of  chemistry  has  paid  back  to  phar- 
macy its  obligations  in  this  and  every  other  direction.  If  we 
inquire  what  is  the  system  of  technical  training  for  pharmacists 
adopted  in  Germany,  we  find  that  it  includes  attendance  at  the 
classes  of  the  universities,  in  association  with  students  pursuing 
the  same  subjects  for  other  purposes.  It  is  a  happy  omen  for  an 
improved  system  of  education  for  our  students  in  England,  that  the 
Council  of  the  Pharmaceutical  Society  should  have  unanimously 
recorded  a  general  approval  of  the  very  able  report  presented  by 
the  Committee  on  Education.  I  trust  that  such  evidence  as  I  have 
now  offered  of  the  existence  of  many  facilities  available  for  our 
purpose  will  give  some  encouragement  to  those  who  have  under- 
taken this  laudable  work,  to  bestow  much  labour  in  developing  it 
upon  such  good  foundations.  One  word  on  an  aspect  of  this 
mixed  educatiou,  which  I  conceive  bears  on  a  question  that  has 
previously  been  raised  in  this  Conference.  I  allude  to  that  of  social 
disqualification.  There  are  parts  of  England,  where  the  lines  of 
society  are  so  well  marked  out  that  "persons"  following  our 
calling  are  subject  to  educational  disqualifications  as  to  the  schools 
open  to  their  sons  and  daughters;  and  in  the  Mecca  of  this  deeper 
than  religious  faith,  it  is   said  that  men  are  blackballed  at  clubs. 
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because  tlicir  ancestors  of  three  generatious  back  were  connected 
witli  trade.  It  is  needless  to  say  that  this  select  district  is  not  in 
the  North  of  England.  Soon  after  the  subject  had  been  alluded 
to  in  the  Conference,  a  prominent  physician,  whose  writings  are 
in  high  favour  and  whom  I  am  privileged  to  call  my  friend,  poured 
out  the  social  sorrows  of  the  medical  profession,  observing  that 
doctors  and  their  wives  were  "  social  pariahs."  One  could  not  but 
feel  that  this  strained  description  should  carry  some  balm  to  any 
previously  wounded  pharmaceutical  soul,  as  pi'oving  that  our 
affliction  was  only  one  of  degree.  The  question  of  social  lines  is 
not  exciting  to  most  of  us,  but  in  relation  to  it  I  claim  a  great 
advantage  in  this  association  of  our  student  class  with  other  young 
men  pursuing  similar  studies. 

This  is  not  the  place  to  discuss  at  length  practical  questions  of 
pharmaceutical  politics.  The  award  of  the  highest  legal  tribunal, 
virtually  tearing  up  the  Pharmacy  Act  of  1868,  has  thrown  upon 
us  the  task  of  once  more  attempting  legislation  to  avert  the  retro- 
grade consequences  of  this  decision.  It  might  not  unfittingly  have 
been  given  with  the  preface  once  used  by  a  cynical  judge,  who  re- 
marked, "  I  have  not  to  deal  with  common  sense,  but  with  common 
law."  The  result  impresses  upon  nay  mind  one  leading  lesson,  viz., 
what  the  lawyers  term  "  the  danger  of  sleeping  upon  your  rights." 
The  story  might  have  been  very  different  had  the  law-breakers  been 
challenged  at  the  outset,  and  thus  deprived  of  the  invaluable  support 
of  many  years'  possession  of  the  disputed  privilege.  But  our  new 
task  imposes  new  responsibilities,  and  the  preliminary  review  of  our 
forces  should  be  made  useful  to  estimate  their  reliability  when  called 
finally  to  action.  "Will  you  allow  me  to  say  that  we  want  more 
discipline  ?  When  we  have  again  reached  the  stage  of  launching 
a  bill  to  be  laid  before  Parliament,  all  internal  dissensions  on  its 
merits  should  cease,  and  especially  should  we  place  restraint  upon 
any  disposition  to  raise  side  issues.  The  next  time  we  bring 
forward  a  pharmacy  bill,  will  it  be  too  much  to  claim  that  instead 
of  searching  for  its  shortcomings  in  all  directions,  we  should  loyally 
support  it  as  in  1868  ? 

And  now,  gentlemen,  my  task  is  finished.  How  imperfectly  it 
has  been  performed,  I  am  but  too  conscious.  You  know  that  our 
environments  are  hard  and  practical,  and  not  such  as  surround  the 
favoured  few  described  by  Canon  Farrer  as  "  those  to  whom  it  is 
given  to  contemplate  the  bright  countenance  of  truth  in  the  mild 
and  dewy  air  of  delightful  studies."  And  it  has  had  the  yet  fur- 
ther difficulty  of  demanding  a  hasty  survey  of  many  things,  when, 
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to  quote  Basil  Valentine's  "  Triumpliant  Chariot  of  Antimony," 
"  the  shortness  of  life  makes  it  impossible  for  one  man  thoroughly 
to  learn  antimony,  in  which  every  day  something  of  new  is  dis- 
covered." Our  art  has  furnished  this  illustration  to  literature  : — it 
is  the  opening  sentence  of  Professor  Morley's  "  First  Sketch  of 
English  Literature,"  and  it  may  well  stand  as  my  closing  word. 


Mr.  Hey  (York)  had  much  pleasure  in  proposing  that  the  best 
thanks  of  the  members  be  given  to  the  President  for  his  very  able 
address. 

Mr.  CouPLAND  (HaiTOgate)  seconded  the  motion. 

Mr.  CoMiiANS  (Bath)  supported  the  motion.  Having  met  Mr. 
Reynolds  at  the  first  meeting  of  the  Conference  at  Bath,  he  had 
much  pleasure  in  seeing  him  now  in  the  position  of  President,  and 
seeing  that  the  Conference  was  founded  in  what  was  sometimes 
called  the  queen  city  of  the  west,  it  was  in  every  way  appropriate 
that  Mr.  Reynolds,  who  would  no  doubt  have  been  chosen  President 
some  years  ago  but  for  his  unfortunate  accident,  should  receive  this 
honour  in  York,  the  chief  city  of  the  county  where  he  had  made 
his  residence,  and  where  he  had  laboui'ed  so  assiduously  in  connec- 
tion with  the  Yorkshii'e  College  of  Science. 

The  motion  was  put  by  Mr.  Brady,  and  carried  by  acclamation. 

The  President,  in  reply,  said  he  had  always  received  the  greatest 
kindness  from  the  Conference,  but  he  never  had  more  need  of  it 
than  on  the  present  occasion.  They  were  all  now  agreed  that 
without  a  proper  training  no  one  was  capable  of  doing  his  work 
properly,  whatever  it  might  be, — and  they  were .  all  going  in  for  a 
curriculum  ;  but  unfortunately  there  was  no  curriculum  yet  laid 
down  for  Presidents  for  such  a  Congress,  and  therefore  he  was  in 
the  position  of  a  candidate  who  had  not  had  the  advantage  of  a 
previous  training.  He  had  seen  a  book  entitled  a  "School  for 
Fathers,"  and  if  there  had  been  a  "  School  for  Presidents,"  he 
would  have  taken  a  full  course  before  coming  before  them  in  this 
position. 

Mr.  J.  E.  Young  wished  to  say,  on  behalf  of  the  North  British 
Bi-anch,  that  Mr.  Stephenson,  the  President,  had  intended  to  be 
present,  and  would  have  been  but  for  unforeseen  circumstances. 

The  reading  of  papers  was  then  proceeded  with. 
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The  first  paper  read  was  the  following — 

REPORT  ON  THE  ESSENTIAL  OIL  OF  GINGER. 

By  John  C.  Thresh,  B.Sc, 

Fliarmaceutlcnl  Chemist. 

For  the  purpose  of  this  investigation  I  had  intended  to  distil  a 
sufficient  quantity  of  the  essential  oil  from  a  supply  of  ethereal 
extract  of  Jamaica  ginger  kindly  prepared  for  me  by  Messrs. 
Wright,  Layman  &  Umney. 

The  method  pi'oved  most  tedious  and  unsatisfactory,  only  about 
12  fluid  ounces  of  oil  being  obtained  from  extractive  representing 
a  hundredweight  of  ginger.  This  yield  was  considerably  less  than 
had  been  anticipated,  since  my  own  researches  on  a  ginger  of 
similar  character  showed  it  to  contain  about  1"4  per  cent,  of  volatile 
oil.  Hanbury  and  Fliicldger  ("  Pharmacographia,"  2nd  edit.,  577) 
state  that  Messrs.  Schemmel  &  Co.,  of  Leipzic,  obtain  as  much  as  2"2 
per  cent. 

The  oil  does  not  appear  to  have  been  pi-eviously  examined,  except 
by  Paponseck  {Wien.  Alcad.  Ber.,  ix.,  315),  but  his  results  are  now 
of  no  value. 

Upon  fractionally  distilling  the  oil,  it  was  found  that  the  quantity 
was  much  too  small  for  my  labours  to  produce  any  satisfactory 
results.  I  therefore  obtained  from  the  importers  about  a  pint  of 
the  oil  distilled  in  Leipzic.  Upon  submitting  this  to  the  process  of 
fractionation,  it  was  found  that  the  higher  boiling  portions  did  not 
correspond  with  those  from  the  oil  distilled  by  myself,  and  they 
were  therefore  kept  apart.  The  fractions  boiling  under  185°  were 
so  small  that  it  would  have  been  a  waste  of  time  to  attempt  ex- 
amining them  separately,  and  as  they  apparently  corresponded  they 
were  mixed  together  for  further  fractionation  and  examination. 
Wherever,  therefore,  in  describing  the  physical  and  chemical 
character  of  these  oils,  any  statement  refers  to  one  of  them  only, 
the  oil  distilled  by  myself  will  be  distinguished  by  the  appellation 
"  English,"  and  the  imported  oil  denoted  as  "  Foreign." 

Physical  Characters  of  Crude  Ginger  Oil. — Pale  straw  colour,  with 
somewhat  camphoraceous  odour.  The  "  Foreign  "  oil  was  much 
more  fragrant  than  the  "  English,"  but  with  both,  when  dissolved 
in  a  large  proportion  of  dilute  alcohol,  the  sweet,  fragrant  odour  of 
Jamaica  ginger  was  most  pronounced.  Taste  aromatic,  but  not 
pungent.  Consistency  not  nearly  so  limpid  as  essential  oil  usually, 
more  nearly  that  of  almond  oil.  Sparingly  soluble  in  rectified 
spirit,  but  soluble  in  all  proportions  in   ether,  chloroform,  benzol, 
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carbon  disulphide,  and  glacial  acetic  acid.  The  fresli  oil  forms  with 
glacial  acetic  acid  and  rectified  spirit  clear  solations ;  but  oil  which 
has  been  kept  for  some  time,  when  shaken  with  excess  of  either  of 
these  solvents,  forms  an  opalescent  mixture. 

Specific  gravity,  "English,"  -883  at  63=  F.  ;  "  Foreign,"  -9004  at 
66°  F.    Hanbury  and  Flilckiger  give  the  density  as  "878;  Gmelin,  "893. 

Oil  which  has  been  exposed  to  the  air  distinctly  reddens 
moistened  blue  litmus  paper.  A  few  c.c.  placed  over  mercury  in 
an  invei-ted  test  tube,  containing  a  little  air,  absorbed  the  oxygen 
in  the  course  of  a  few  days,  and  when  afterwards  a  piece  of  paper 
soaked  in  solution  of  iodide  of  potassium  and  starch  was  dipped 
into  it  the  paper  slowly  acquired  a  blue  tint. 

The  rotatory  power  of  the  oil  varies  in  amount,  but  in  direction 
appears  always  to  be  Itevogyrate.  Dr.  Symes  has  kindly  examined 
tbe  oils  and  the  various  fractions  for  me,  using  the  sodium  flame 
and  a  column  of  oil  100  mm.  long.  The  results  given  in  this  paper 
are  those  obtained  by  him. 

For  the  "  English  "  oil : — 

[«]=- 28-60. 
For  "  Foreign  "  oil : — 

[a]  =  -  3o-75. 

Fliickiger  found  that  a  column  50  mm.  long  rotated  the  ray  of 
polarized  light  -  21'6°. 

A  portion  of  oil  exposed  to  the  air  in  a  shallow  dish  evaporates  in 
part,  and  the  residue  rapidly  assumes  a  soft  resinous  cousistency. 
When  cooled  in  a  mixture  of  nielting  ice  and  salt  no  crystalline 
matter  is  deposited. 

Strong  sulphuric  acid  dissolves  it  to  a  blood-red  solution,  from 
which  a  dark  brown  oil  with  terebiuthinate  odour  separates  on  dilu- 
tion with  water.  Even  when  boiled  in  this  acid  no  sulphur  dioxide 
is  evolved,  though  of  course  charring  occurs.  The  product  of  the 
action  of  sulphuric  acid  on  the  oil  has  not  been  further  examined. 

Fuming  nitric  acid  acts  explosively  upon  it,  forming  a  somewhat 
brittle  reddish  yellow  resinous  matter  with  strong  odour  of  nitric 
oxide.  Ordinary  nitric  acid  when  shaken  with  it  turns  it  suc- 
cessively red,  blue,  and  purple,  then  brisk  effervescence  takes  place 
and  the  oil  becomes  resinous. 

Shaken  with  a  saturated  solution  of  sodium  bisulphite,  no  ti'ace 
of  ci'ystalline  matter  was  formed.  The  various  fractions  gave  also 
negative  results  when  similarly  treated. 

Agitated  with  solution  of  potash,  the  volume  of  the  oil  was  not 
sensibly  diminished,  and  upon  acidifying  the  alkaline  solution  and 
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shaking  with  ether,  ouly  a  minute  trace  of  oily  matter  was  left  upon 
evaporation  of  the  ether.  This  i-esidue  dissolved  in  dilute  alcohol 
gave  no  coloration  with  ferric  chloride.  Neither  the  alcoholic  nor 
ethereal  solution  of  the  crude  oil  was  affected  by  this  reagent. 

A  portion  of  the  oil  was  dissolved  in  about  twice  its  volume  of 
strong  alcohol,  and  digested  with  its  weight  of  caustic  potash  in 
small  pieces.  The  fluid  darkened  very  considerably,  a  brown  oil 
separating  on  dilution  with  water,  having  if  anything  a  more 
fragrant  odour  than  the  original  oil.  When  distilled  a  little  of  the 
oil  (now  of  its  original  colour)  passed  over  with  the  dilute  alcohol. 
The  examination  of  the  distillate  and  of  the  residue  in  the  ilask  led 
only  to  negative  I'esults. 

A  little  of  the  oil  was  treated  with  dilute  alcohol  and  nitric  acid, 
as  in  Wigger's  process.  After  some  weeks  the  lower  surface  of  the 
oil  became  covered  with  a  blackish  pellicle,  in  which  the  microscope 
showed  entire  absence  of  crystalline  matter.  Bromine  dropped  on 
the  oil  acted  upon  it  with  explosive  violence,  producing  first  a  purple 
solution,  and  afterwards  upon  addition  of  more  bromine  a  dark 
brown  resinous  substance,  much  hydrobi'omic  acid  gas  being  evolved. 

Dry  hydrochloric  acid  gas,  passed  into  the  oil,  was  absorbed  with 
avidity,  the  temperature  rising  considerably  and  the  fluid  becoming 
dark  brown  in  colour.  The  oil  mixed  with  half  its  volume  of  ether 
and  similarly  treated  became  dark  purple  and  deposited  black  oily 
drops.  Neither  by  exposure  to  intense  cold,  by  evaporation,  nor  by 
action  of  strong  nitric  acid  was  any  crystalline  compound  obtained. 
Upon  distillation  H  CI  was  evolved  in  abundance. 

When  distilled  after  drying  over  Ca  CL  the  oil  begins  to  pass  over 
at  about  140*^  C,  accompanied  by  a  few  drops  of  aqueous  fluid. 
The  tempei'ature  constantly  and  rapidly  rises  to  about  240°,  the 
chief  portion  of  the  oil  coming  over  between  240°  and  270°  C.  A 
little  passes  over  between  270°  and  300°,  but  evidently  accompanied 
by  decomposition  23roducts,  and  a  transparent  brown  tenacious 
semi-solid  residue  remains  in  the  flask. 

The  "Ensrhsh"  oil  eave — 


Boiling  below*            150" 

C 

about    5  per  c 

Boiling  between  150-200^ 

C. 

about  10        , 

Boiling  between  200-240^ 

C 

about    8        , 

BoiUug  between  2i0-265" 

C. 

about  60 

Boiling  between  265-300^ 

c. 

about    7        , 

Residue  in  retort 

about  10        , 

*  All  boiling  points   are   corrected  for  portion   of    thermometer  tube   not 
immersed  in  vapour. 
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From  the  "  Foreign  "  oil  was  obtained — 

Boiling  helow  210°  C.  aLout  17  per  cent. 

Boiling  between  210-2-50^  C.  about  15         ,, 
Boiling  between  250-270"  C.  about  45        ,, 
Boiling  between  270-310°  C.  about  10 
Eemaining  in  flask       .         .  about  13         ,, 

The  lower  boiling  products  retained  the  ginger  aroma  (perceptible 
•when  diluted  with  spirit),  and  were  much  more  soluble  in  rectified 
spirit  than  the  higher  fractions.  They  were  shaken  with  water, 
then  dried  over  calcium  chloride,  and  redistilled,  the  portions  of 
both  oils  boiling  below  185°  C.  collected  together,  stewed  with 
sodium  and  repeatedly  fractionated  over  that  metal.  By  this  ti'eat- 
ment  the  boiling  point  was  slightly  lowered,  and  most  of  the  oil 
came  over  between  155°  and  165°.  The  quantity  was  too  small  to 
allow  of  the  fractionating  process  being  carried  very  far,  and  the 
temperature  never  remained  constant  during  any  of  the  distillations. 

The  fraction  boiling  between  156-161°  was  finally  collected  apart, 
for  more  extended  examination. 

The  portions  boiling  between  185°  and  250°  have  not  been 
examined  further  than  to  ascertain  that  they  contained  oxygenated 
compounds,  and  that  exposure  to  intense  cold  did.  not  cause  the 
deposition  of  any  solid  substance. 

By  continued  fractionation  of  the  portions  of  "English"  oil 
boiling  between  240-300°  over  sodium,  the  greater  portion  of  it 
was  found  to  come  over  between  262-266°  C. 

From  the  "Foreign"  oil,  by  exactly  similar  treatment,  was 
obtained  a  fraction  boiling  between  256-260°,  and  which  appeared, 
to  be  the  chief  constituent  of  this  oil.  The  quantity  passing  over 
between  262°  and  266°  was  small  and  not  well  defined. 

The  following  fractions  were  finally  collected : — 


B.P. 

Source. 

Rotatory  Power. 

Density. 

145-156 

Both  oils 

156-161 

J, 

+  55-60 

-8629  at  19°  C. 

161-185 







* 185-250 

English  and 
Foreign 

— 

— 

262-264") 
264-266  i 

Enghsh 

(+  9-00  ■) 
(.+  9-75) 

-9023  C. 

256-260 

Foreign 

-  16-10 

•8990  C. 

*  A  portion  of  this  boiling  between- 240°  and  250°  gave  [a]  =  +4-50. 
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E:Vaminat!oii  of  Solution  ohtaitied  by  WasJiing  Lower  Fractions. — 
The  acid  fluid  obtained  by  treatment  of  the  first  portion  of  the 
distillate  with  water,  was  neutralized  with  baryta  water,  evaporated 
to  a  small  bulk,  and  placed  over  sulphuric  acid  in  the  exhausted 
receiver  of  an  air  pump.  A  crystalline  residue  was  obtained,  too 
small  in  amount  to  allow  of  any  quantitative  experiments.  Its 
solution  reduced  silver  and  mercuric  salts,  and  gave  a  red  coloration 
"with  ferric  chloride.  After  removal  of  the  formic  acid  by  silver 
oxide,  the  fluid  gave  all  the  qualitative  reactions  of  acetic  acid. 

Portion  of  Oil  Boiling  hetiveen  145-156°. — All  the  fractions  ob- 
tained below  156°  were  ultimately  mixed.  The  oil  was  very  limpid, 
terebinthinate  in  odour,  readily  soluble  in  alcohol,  combined  ex- 
plosively with  bromine  and  absorbed  hydrochloric  acid,  but 
deposited  no  crystalline  hydrochloride.  Xot  further  examined,  but 
appears  to  contain  a  terpene. 

156-161°  C.  Fraction. — This  fraction,  which  undoubtedly  consists 
chiefly  of  a  terpene,  is  powerfully  dextrogyrate  and  vei-y  soluble  in 
alcohol. 

Five  c.c.  (4"315  grams)  was  diluted  with  10  c.c.  of  chloroform  in 
a  small  flask  immersed  in  a  mixture  of  melting  ice  and  salt,  and 
bromine  gradually  added  from  a  narrow  tube  with  capillary  orifice. 
The  mixture  became  purple,  but  when  6  grams  of  bromine  had 
been  added  it  was  distinctly  red.  The  above-mentioned  quantity  of 
a  pure  terpene  would  unite  with  5'1  grams  of  bromine  to  form  a 
dibromide.  Upon  addition  of  a  further  excess  of  bromine  a  quantity 
of  acicular  crystals  rather  suddenly  formed.  A  few  hours  after, 
upon  examining  this  solution,  the  crystals  had  disappeared  and 
were  not  again  thrown  down  by  immersion  in  the  freezing  mixture. 
Upon  distillation,  free  bromine  and  chloroform  came  over,  leaving  a 
yellowish  oily  fluid,  which  when  further  heated  gave  ofi"  much 
Lydrobromic  acid,  most  of  it  distilling  below  180°  ;  the  remainder 
consisted  of  a  thick  tarry  oil.  This  distillate,  when  oxidized  by 
chromic  acid,  yielded  a  considerable  amount  of  terephthalic  and 
acetic  acids. 

Dry  hydrochloric  acid  passed  into  another  portion  of  this 
fraction,  gave  a  purple  coloration  and  caused  deposition  of  a  crys- 
talline hydrochloride.  When  immersed  in  a  freezing  mixture 
the  whole  became  nearly  solid,  but  upon  transferring  to  a  filter 
a  considerable  amount  of  dark  coloured  fluid  drained  from  the 
colourless  crystals. 

These  crystals  were  pi'essed  between  filter  paper,  and  treated 
with  cold  spirit,  in  which  they  appeared  to  be  but  very  slightly 
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soluble.  In  a  few  minutes,  however,  the  crystals  began  to  agglo- 
merate, and  finally  settled  as  an  oily  layer  at  the  bottom  of  the  tube. 
The  fluid  portion  when  distilled  gave  ofT  much  hydrochloric  acid, 
but  the  distillate,  which  had  a  camphoraceous  odour,  has  not  been 
further  examined. 

No  crystalline  compound  was  obtained  when  the  hydrochloric 
acid  was  passed  into  the  terpene  mixed  with  a  little  ether,  but 
a  very  small  quantity  of  a  heavy,  dark  coloured  oil  was  deposited 
on  the  sides  of  the  tube. 

The  vapour  density  was  determined  by  a  modification  of 
Hofmann's  process. 

Quantity  of  substance  used        .        .        -1006  gram. 
Volume  of  Yapour  reduced  to 

0°C.,  and  760  mm.  pressure  .         .  17-1     c.c. 

•1006 
Density  (au-  unity)  .-.  17-lx-001293  "^ 

•1006 

(H  ^^i*^')  i7-ix-oooo«y6  =  '^^■^• 

Theory  for  C^oHig  requires  4'72  and  68'  respectively. 

These  results  prove  conclusively  that  this  fraction  consists 
chiefly  of  a  terpene.  Possibly  it  may  contain  cymene,  but  from 
combustion  of  a  portion  with  cupric  oxide,  in  a  stream  of  oxygen, 
it  appears  more  probable  that  the  chief  impurity  is  a  substance  con- 
taining oxygen,  and  not  readily  acted  upon  by  metallic  sodium. 

•4080  gram  gave  •4364  gram  Ho  0,  and  1-2840  gram  C  Oo. 

Cio  Hjc  requires.  Found. 

H        .         .        .         11-76        .         .        .         11-89 
C         .         .         .         88-24        .        .        .         85-83 

]^o  doubt  by  operating  upon  a  larger  quantity  of  crude  oil, 
a  much  purer  product  could  be  obtained. 

As  before  stated,  the  crystalline  hydrochloride,  when  shaken  with 
alcohol,  became  converted  into  a  reddish  oil,  and  this  has  the 
odour  and  taste  of  common  camphor.  Ignition  of  -2966  gram  of 
the  impulse  hydrochloride  with  soda  lime  gave  -055  gram  H  CI,  or 
18-5  per  cent.  The  formula  CjoHigHCl,  which  doubtless  repre- 
sents the  pure  substance,  requires  21-16  per  cent.  H  CI. 

Portion  Boiling  betiveen  161-185°. — The  various  fractions  boiling 
between  161-185°  were  mixed,  and  simply  examined  for  cymene. 
About  10  c.c.  was  boiled  for  about  forty  hours  with  nearly  a  litre  of 
chromic  acid  liquor.  At  the  end  of  that  time  a  few  centigrammes 
of  a  grey  crystalline  powder  was  found  in  the  flask.  This  was 
washed  and  purified  by  solution  in  hot  ammonia  water,  and  re- 
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precipitation  by  an  acid.  It  gave  all  the  qualitative  reactions  of 
terephthalic  acid,  being-  almost  unaffected  by  alcohol,  ether,  and 
acetic  acid,  subliming  without  previous  fusion,  etc.  A  portion  of 
the  acid  liquor  was  distilled,  and  acetic  acid  found  in  the  distillate. 
It  is  exceedingly  probable,  therefore,  that  this  fraction  contains  a 
small  portion  of  cymene. 

Fraction  from  ^'Foreign"  Oil  Boiling  hetireen  256-200°. — This 
fraction  appears  to  consist  of  a  hydrocarbon,  Cjj  Ho^,  cori-esponding 
to  those  found  in  cubebs,  copaiba,  etc.  It  is  only  slightly  soluble 
in  alcohol,  forms  a  slightly  turbid  mixture  with  ether,  combines 
with  bromine  with  explosive  violence,  and  absorbs  hydrochloric  acid 
with  elevation  of  temperature.  Strong  nitric  and  sulphuric  acids 
react  upon  it  as  upon  the  crude  oil.  A  few  drops  exposed  to  the 
air  for  days  in  an  open  dish  did  not  resinify.  A  jiortion  always 
becomes  polymerized  by  distillation.  When  H  CI  is  passed  into  this 
fraction,  and  the  vessel  containing  it  immersed  in  a  freezing  mixture, 
a  reddish  solution  results.  If  the  fluid  is  allowed  to  become  warm 
the  mixture  turns  purple.  Mixed  with  half  its  volume  of  ether 
and  saturated  with  the  dry  gas,  a  small  quantity  of  a  nearly  black 
oily  matter  is  deposited,  which  is  insoluble  in  ether.  Neither  upon 
evaporation  of  the  ethreal  solution,  nor  by  immersion  in  a  freezing 
mixture,  or  action  of  strong  nitric  acid,  have  I  succeeded  in 
obtaining  a  ci'ystalline  hydrochloride.  As  the  liquid  appeared  to 
be  in  a  great  measure  decomposed  by  washing  and  distilling, 
a  i^ortion  of  the  mixture  with  ether,  after  treatment  with  H  CI, 
was  placed  in  a  flask  on  the  water-bath,  the  ether  distilled  off, 
and  a  cui'rent  of  dry  hydrogen  transmitted  through  it  until  the 
escaping  gas  no  longer  reddened  moistened  blue  litmus  paper.  The 
sp.  gr.  of  the  liquid  thus  obtained  was  "9246  at  G0°  F. 

By  ignition  with  caustic  lime,  -9290  gram  gave  "0508  H  CI.  This 
closely  agrees  with  what  is  required  by  formula  (Cjj  ^^^z  -^  ^^- 

Theory.  Found. 

5-62per  cent.  HCl y-47. 

By  combustion  with  granulated  cupric  oxide  in  a  stream  of  oxygen 
the  following  results  were  obtained  : — 


Quantity  of  substance  burnt 
Ho  0  produced  .... 
CO,        „         .... 

-4152  gram. 
•4450     „ 
•       1-3354     „ 

Ci-Hn.,  Theory. 
H        .         .        .          li-76 
C         .        .        .          88-24 

Found 
11-90 
87-71 
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Fraction  from  English  Oil  Boiling  hetween  262-266^ — This 
fraction  differs  from  the  one  last  described  in  boiling  point  and 
action  upon  a  ray  of  polarized  light.  It  reacts  with  bromine,  hydro- 
chloric acid,  etc.,  exactly  as  the  latter.  Probably,  however,  when 
treating  the  ether  mixture  with  dry  H  CI  a  little  more  of  the 
insoluble  heavier  oil  is  deposited,  A  portion  of  the  liquid  hydro- 
chloride was  washed  with  water  and  dilute  alkali,  dried  over 
calcium  chloride,  and  a  portion  ignited  with  caustic  lime.  "8045 
gram  gave  -0403  H  CI,  or  5'01  per  cent.  The  density  of  the 
washed  compound  was  '9230.  It  would  appear  as  though  slight 
decomposition  had  taken  place  during  the  washing  and  that  the 
deficiency  in  H  CI  and  lower  density  of  the  compound  (compared 
with  the  fraction  from  the  foreign  oil)  may  thus  be  accounted  for. 

The  portion  of  "  English "  oil  boiling  over  266°  was  found  to 
yield  on  distillation  with  sodium  a  fraction  boiling  about  272°,  and 
which  npon  treatment  with  ether  and  hydrochloric  acid  reacted 
like  the  fraction  of  lower  boiling  point,  save  that  more  of  the  black 
iusolnble  oily  matter  was  deposited  from  it.  It  has  not  been 
further  examined,  neither  has  the  portion  boiling  above  260''  of  the 
"Foreign"  oil. 

The  residue  left  in  the  flask  after  distilling  off  all  that  would  pass 
over  below  300°  was  dark  brown,  transparent,  semi-solid,  and  with 
an  odour  of  copaiba.  This  odour  was  more  apparent  if  the  distil- 
lation was  stopped  at  about  280°  C,  as  above  this  point  the  residue 
darkened  much  in  colour,  the  oil  passing  over  becoming  first  pale 
blue,  then  towards  300°  C.  a  dark  dirty  blue. 

The  non- volatile  portion  yielded  nothing  to  boiling  potash  ley,  or 
to  ammonia,  and  appeared  to  consist  of  colophony  and  probably 
other  products  of  the  polymerization  of  the  terpenes  (by  heat),  and 
of  their  oxidation,  but  evidently  contained  no  resin  of  an  acid 
character,  aior  any  substance  capable  of  dissolving  in  or  combining 
with  the  alkalies. 

Summary. — This  imperfect  examination  of  the  essential  oil  of 
ginger  shows  at  least  that  it  is  an  exceedingly  complex  mixture  of 
hydrocarbons,  and  of  their  oxidation  products. 

The  more  volatile  portion  contains  the  odorous  principle  (most 
probably  an  oxygenated  compound),  and  is  most  susceptible  of 
oxidation.  The  soft,  resinous,  fragrant  matter  which  gradually 
forms  on  the  lid  of  a  jar  containing  ground  ginger  is  doubtless  pro- 
duced by  oxidation  of  the  oil,  which  slowly  volatilizes  at  ordinary 
temperatures  and  condenses  on  the  lid. 

Both  the  oils  examined  consist  chiefly  of  a  hydrocarbon,  probably 
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with  formula  Cj-  H.-,;,  but  the  hydrocarbon  of  tlie  "  English  "  oil  is 
isomeric  with  that  of  the  "  Foreign  "  oil,  tlie  former  boiling  at  a 
higher  temperature,  and  differing  remarkably  from  the  latter  in  its 
action  on  a  ray  of  polarized  light.  Their  compounds  with  hydro- 
chloric acid  appear  to  correspond. 

Cymeue  is  a  constituent  of  the  distilled  oil,  and  most  probably 
of  the  crude  oils,  unless,  as  has  been  suggested  by  Wright,  some 
constituent  of  formula  Cjq  11^,3  0  has  by  the  action  of  the  heat  been 
decomposed,  yielding  water  and  cymene. 

The  poi'tions  boiling  below  1G1°  consist  chiefly  of  a  terpene, 
■which  probably,  if  further  purified,  would  have  been  found  to 
correspond  with  those  of  Tilden's*  first  gi-oup. 

The  crude  oil  also  contains  a  little  formic  and  acetic  acids. 

Notable  quantities  of  aldehydes  and  ethereal  salts  are  absent. 

Of  the  oxygenated  constituents  nothing  whatever  is  known,  my 
limited  time  and  the  small  quantity  of  oil  at  my  disposal  having 
precluded  the  investigation  being  carried  farther  at  present. 

As  a  matter  of  some  pharmaceutical  interest,  it  may  be  mentioned 
that  a  dilute  alcoholic  solution  of  the  ginger  oil  is  a  remarkably 
good  flavouring  agent,  capable  of  imparting  to  a  very  considerable 
proportion  of  aqueoiTs  fluid  the  very  pleasant  aroma  of  Jamaica 
ffinerer. 


A  vote  of  thanks  having  been  passed  to  Mr.  Thresh, 
Professor  Attfield  said  the  Congress  might  be  congratulated  on 
the  very  admirable  series  of  papers  presented,  on  that  and  former 
occasions,  on  the  chemistry  of  ginger,  by  Mr.  Thresh,  and  it  was 
an  illustration  of  the  advantages  derived  from  the  grants  made  by 
the  Conference  in  aid  of  research.  He  might  repeat  what  he  had 
before  said,  that  no  one  engaged  in  any  research  need  feel  the 
slightest  hesitation  in  applying  to  the  Conference  for  a  grant  in  aid 
of  the  expenses  incurred  in  connection  with  it.  He  himself  should 
make  such  an  application  if  necessary,  and  it  seemed  to  him  un- 
necessary that  any  pi'ivate  individual  should  incur  expense  in  the 
purchase  of  materials  for  carrying  out  a  research,  when  it  was  the 
privilege  of  the  Executive  to  pay  such  expenses.  Mr.  Thresh  liad 
alluded  to  his  former  papers  on  this  subject,  especially  on  the 
soluble  essence  of  ginger.  As  it  was  a  very  intei'esting  subject,  he 
should  be  glad  to  know  from  Mr.  Thresh  if  he  had  worked  out  any 
improvement  in  connection  with  the  essence  of  ginger,  the  formula 

*  Journ.  Chem.  Soc,  clxxxii.,  81. 
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for  Tvliich  had.  been  very  mucli  appreciated  by  pharmacists.  He 
would  also  ask  him  if  he  was  quite  sure  that  the  foi'eign  oil  of 
ginger  referred  to  in  the  present  paper  was  genuine.  Usually, 
those  chemists  who  worked  at  these  researches  had  to  apply  for  the 
raw  material  to  manufacturers,  who  generally  considered  themselves 
privileged  in  being  allowed  to  contribute  to  research  by  producing 
the  raw  material  on  the  scale  which  they  alone  could  adopt.  He 
had  no  reason  to  doubt  that  the  foreign  oil  of  ginger  referred  to 
was  absolutely  pure,  but  in  such  cases  it  was  well  to  have  a 
guarantee  of  purity,  as  otherwise  the  investigator  might  be  led  into 
a  whole  train  of  errors,  which  would  creep  into  text-books,  and  be 
perpetuated  for  half  a  generation. 

Mr.  Thresh  said  his  expei'iments  on  the  soluble  essence  of  ginger 
had.  been  very  few  during  the  last  two  years.  The  general  com- 
plaint was  that  the  process  he  formerly  gave  was  too  complex,  and 
many  suggestions  had  been  made  for  improving  it ;  but  on  trying 
them  he  did  not  find  that  any  gave  a  better  result,  or  with  less 
trouble.  The  only  suggestion  he  could  offer  as  a  possible  improve- 
ment on  the  original  process,  was  the  use  of  tartaric  acid  instead  of 
sulphuric,  for  removing  the  last  trace  of  lime  from  the  solution. 
With  regard  to  the  purity  of  the  essential  oil,  his  supply  was 
obtained  from  Messrs.  Warwick,  who  got  it  from  Leipzic,  and  he 
had  no  doubt  of  its  purity.  He  got  from  both  oils  about  the  same 
proportion  of  the  higher  boiling  products.  He  could  not  see  how 
it  could  be  adulterated,  as  in  both  cases  there  was  50  to  GO  per 
cent,  of  this  principal  constituent.  In  one  case  he  obtained  it 
almost  altogether  6°  below  the  corresponding  fraction  obtained  from 
English  oil,  and  he  should  have  expected  to  find  at  least  some 
fraction  of  the  higher  boiling  point  if  it  were  adulterated  with  oil 
of  a  lower  boiling  point ;  but  that  fraction  seemed  to  consist 
altogether  of  an  isomeric  compound.  If  there  were  adulteration 
with  anything  of  a  lower  boiling  point,  he  should  have  expected  to 
find  either  alcohol  or  something  of  the  character  of  turpentine ; 
but  there  was  certainly  no  alcohol  present,  and  the  small  amount 
of  terpene  proved  that  there  was  nothing  of  the  character  of 
turpentine  added  to  it. 

Mr.  T.  B.  Groves  (Weymouth)  said  the  complaint  he  had  to 
make  of  these  highly  prepared  essences  which  yielded  a  soluble 
product  was,  that  a  great  part  of  the  flavour  was  gone,  and  it  was 
not  at  all  like  that  of  fresh  ginger.  A  simple  and  economical  way 
that  he  had  adopted  for  making  a  soluble  essence  of  ginger  was  by 
using  a  weak  instead  of  a  rectified  spirit.     By  employing  a  mixture 
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of  2^  volumes  of  water  with  5^  of  rectified  spirit  lie  got  an  essence 
which  was  very  fairly  soluble,  while  it  retained  all  the  aroma  of  the 
ginger  root.  He  had  made  it  in  quantities  for  some  years  for  a 
soda  water  firm  with  which  he  was  connected. 

Mr.  Thresh  said  if  an  essence  of  ginger  were  made  with  strong 
rectified  spirit,  then  diluted  with  about  half  its  volume  of  water 
and  shaken  up  with  silica  or  powdered  pumice,  an  essence  was 
obtained  sufficiently  soluble  for  most  purposes,  but  it  was  deficient 
in  aroma  ;  this,  however,  could  easily  be  supplied  by  the  addition 
of  a  little  of  the  impoi'ted  oil.  The  aroma  imparted  by  one  or  two 
drops  of  this  essential  oil  was  exceedingly  fragrant. 

Mr.  Shkxstone  asked  if  the  preparation  of  the  oil  in  this  way 
would  be  economical.  He  had  made  several  experiments  of  this 
kind,  and  he  generally  found  that  the  active  principle  kept  dis- 
appearing as  he  went  on.  He  once  took  a  pint  of  oil  of  lavender 
and  kept  distilling  it  to  get  out  the  active  principle,  and  at  last  he 
got  something  less  than  2  drachms,  but  he  felt  sure  that  he  had 
more  of  that  constituent  when  he  began  than  when  he  left  off", 
though  where  it  went  to  he  could  not  tell. 

Mr.  Thresh  said  the  essential  oil  as  imported  was  only  os.  an 
ounce,  and  an  ounce  would  go  a  very  long  way.  So  far  as  the 
constituent  to  which  the  odour  was  due  was  concerned,  that  could 
not  be  obtained  economically ;  it  did  not  depend  on  a  terpene  or  a 
terpene  polymer,  and  what  it  did  depend  on  he  could  not  tell.  But 
when  one  reflected  how  small  a  quantity  of  musk  would  impart  an 
odour  to  a  large  room,  it  was  not  surprising  that  a  very  small 
quantity  of  a  highly  odorous  principle  should  impart  to  the  whole 
essence  a  powerful  odour  of  ginger.  He  had  tried  particularly  to 
isolate  this  one  principle,  but  had  failed. 

Mr.  Proctor  (Newcastle)  asked  what  percentage  of  oil  Mr. 
Thresh  obtained  from  the  ginger,  and  also  whether  there  was  any 
difference  in  it  according  to  the  variety  of  ginger  employed.  Some 
years  ago,  in  preparing  some  gingerene,  he  noticed  repeatedly  an 
odour  strongly  resembling  that  of  lemons  in  one  part  of  the  i^rocess, 
where  the  resinous  matter  was  being  separated  from  the  gingerene, 
and  it  occurred  to  him  that  there  might  be  differences  in  diff'ereut 
kinds  of  ginger,  and  that  there  might  be  different  odours  and 
different  compositions  in  the  essential  oils. 

Mr.  Cleaver  (London)  said  that  in  preparing  oil  of  ginger  some 
time  ago,  he  found  the  product  had  very  little  of  the  odour  of  dried 
ginger,  but  upon  rubbing  it  in  the  hand  the  odour  came  out  very 
well.      He  also  tried  to  prepare   the  oil  by  preparing  a  rectified 
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tincture  and  distilling  that,  but  could  not  succeed.  He  should 
like  to  know  whether  Mr.  Thresh  had  experimented  in  that  direc- 
tion. "With  regard  to  soluble  essence  of  ginger,  he  had  made  a 
great  deal  of  it,  but  the  great  difiBculty  was,  that  if  kept  for  auy 
length  of  time  the  odour  seemed  to  disappear,  whether  it  were 
made  originally  from  rectified  or  more  dilute  spirit.  With  regard 
to  Mr.  Groves's  method,  he  would  ask  if  there  was  not  a  diflB.culty 
in  clarifying  the  prodiict ;  he  had  not  been  able  to  get  a  clear 
preparation  in  that  way,  and  the  great  desideratum  with  the  makers 
of  ginger  beer  was  a  perfectly  clear  soluble  essence.  He  should 
also  like  to  know  the  kind  of  ginger  Mr.  Thresh  employed,  as  it 
"was  well  known  that  different  varieties  of  ginger  gave  oils  of  qiiite 
different  odours. 

Mr.  Groves  said  a  weak  tincture,  such  as  he  had  described,  could 
not  be  easily  filtered,  but  it  would  deposit  on  standing  and  become 
bright.  When  diluted  with  water  it  did  not  form  a  perfectly  bright 
liquid,  but  it  was  bright  enough  for  all  practical  purposes. 

Mr.  Proctor  said  twenty  years  ago  he  adopted  a  method  of  clarify- 
ing such  a  preparation.  It  consisted  in  adding  water  to  it,  and  then 
a  small  portion  of  sulphate  of  alumina.  Upon  subsequent  treat- 
ment with  an  alkali — lime  or  potash — the  alumina  was  thrown 
down,  carrying  with  it  the  resinous  matter.  In  this  way  he  got 
a  perfectly  bright  solution  for  making  syrups  or  anything  of  that 
kind. 

Mr.  Thresh,  in  reply,  said  in  his  researches  on  the  ginger  root,  ho 
found  the  active  princijole  was  exceedingly  soluble  in  highly  dilute 
spirit,  and  the  same  was  the  case  with  the  principle  to  which  the 
aroma  was  due.  It  came  over  with  the  first  portion  of  the  distillate. 
He  could  not  account  for  the  fact  mentioned  by  Mr.  Cleaver,  that 
upon  distilling  the  spirituous  solution  an  oil  passed  over  which  had 
not  the  odour  of  ginger,  unless  the  essential  portion  was  lost ;  what 
was  obtained  at  the  higher  boiling  point  had  an  odour,  when 
pnrified,  resembling  balsam  of  copaiba.  The  proportion  of  oil 
obtained  was  12  ozs.  from  the  cwt.  of  i-oot,  and  the  kind  used  was 
the  Jamaica  ginger.  Messrs.  Schemmel  said  they  obtained  as  much 
as  2'2  per  cent.;  he  found  he  could  obtain  from  1"4  to  about  1*9, 
with  a  sample  of  root  he  used ;  operating  on  a  small  scale,  he  found 
he  got  1'4,  and  he  expected  to  be  able  to  get  out  that  quantity,  but 
through  the  loss  in  the  process,  and  the  difficulty  of  getting  over 
the  higher  boiling  portion,  even  when  using  superheated  steam,  he 
only  got  12  oz.,  or  about  half  the  theoretical  quantity.  The  odour 
of  lemons  might  be   due  to  cymene,  which  it  was  well  known  had 
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that  odour.  As  to  the  loss  of  odour  ia  preparing  the  soluble  essence, 
be  bad  noticed  that  in  treating  ginger  with  lime  and  other  sub- 
stances, the  odour  became  impaired,  but  that  difBculty  was  got  over 
by  adding  to  the  final  product  a  very  small  quantity  of  the  essential 
oil. 


The  next  paper  read  was  entitled — 

FURTHER  NOTES  ON  GLYCEL^UM. 
Br  T.  B.  GiiOVEs,  F.C.S. 

Fourteen  years  ago,  at  the  Conference  meeting  held  at  Dundee, 
a  paper  was  read  on  "  Glycclseum,  a  proposed  Basis  for  Ointments." 
Unfortunately  for  me  and  my  suggestions,  I  was  unable  to  be 
present ;  moreover,  my  specimens  were  not  forthcoming,  so  that 
the  matter  attracted  little  attention  and  was  soon  forgotten.  Some 
of  my  better  known  friends,  however,  were  good  enough  to  repeat 
my  experiments,  but  having  in  so  doing  exhausted  my  stock  of 
sweet  almond  cake,  they  prevented  me  from  continuing  the  inquiry, 
as  doubtless  I  ought  to  have  done  ;  for  I  found  that  the  only  almond 
meal  obtainable  in  the  market  was  that  of  the  bitter  almond. 

Recently  I  have  had  my  attention  directed  to  the  subject,  and 
the  preparation  required  being  for  outward  application  only,  I  was 
led  to  experiment  on  the  meal  of  the  bitter  almond,  which  for  such 
purpose  answers  nearly  as  well  as  that  of  the  sweet  almond. 

In  another  respect  I  have  altered  my  formula.  I  now  use  diluted 
glycerine  instead  of  the  concentrated,  believing  that  the  latter  is, 
from  its  aptness  to  absorb  moisture  from  the  surface  to  which  it 
may  be  applied,  liable  to  cause  irritation.  The  formula  I  recom- 
mend  for  the  emulsifying  agent  is  as  follows  : — ■ 

Finely  powdered  Bitter  Almond  Cake.        .        li  oz. 

Pure  Glycerine gij. 

Water =j. 

Mix. 

It  is  best  to  pre^mre  this  mixture  some  little  time  beforehand,  so 
that  time  may  be  given  for  the  emulsin  to  enter  into  solution. 
However,  this  is  not  essential  unless  the  development  of  the  prussic 
acid  reaction  be  deemed  important.  The  progress  of  this  reaction 
is  in  such  a  mixture  singularly  slow  in  the  cold ;  probably  the 
aiiplication  of  a  gentle  heat  would  hasten  it.     Care  should  be  taken 
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to  thin  the  mixture  with  glycerine  and  water,  should  it  from  any 
cause  become  too  pasty  in  consistence. 

I  find  that  |  of  an  ounce  of  the  emulsive  can  be  made  readily  to 
combine  with  1|  fluid  ounce  of  most  oils  by  merely  stirring  them 
together  in  a  mortar.  A  much  larger  amount  could  be  induced  to 
enter  the  combination  by  slicing  it  in  with  a  flexible  spatula,  but 
there  is  no  advantage  to  be  gained  in  so  doing.  It  is  singular  that 
castor  oil,  which  ]?rimd  facie  appears  so  emulsible,  refuses  to  form 
a  glycelseum  ricini,  thus  accentuating  the  peculiai'ities  of  its 
chemical  composition.  Which  of  its  constituents  it  is  which  effects 
the  precipitation  of  the  emulsin  I  have  not  ascertained.  Speaking 
generally,  all  oily  bodies,  whether  fixed  or  volatile,  whether  com- 
bined with  resins  or  not,  are,  provided  they  do  not  contain  some 
constituent  efiecting  the  precipitation  or  curdling  of  emulsin, 
capable  of  forming  glyceltea.  Spirit  of  turpentine,  paraffin  oil, 
benzol,  and  such  bodies  are  somewhat  stubborn,  but  by  using  the 
spatula  instead  of  the  pestle  they  can  be  made  to  form  glycela^a 
containing  about  two-thirds  of  their  bulk  of  the  respective  oils. 

I  must  now  confess  to  an  error  in  my  former  paper.  I  hastily 
assumed  that  glycelfpa  might  be  stiffened  by  combining  them  with 
chemically  inert  powders.  Such  is  not  the  case ;  whenever  such 
powders  are  added  in  sufficient  quantity  to  affect  the  extensibility 
of  the  emtilsive,  the  combination  is  at  once  broken  up  and  its  con- 
stituents assume  their  original  liquid  form.  This  happens  when 
such  substances  as  prepared  chalk  or  liquorice  powder  are  employed 
Tannic  acid  and  oxide  of  zinc  act  chemically  as  well  as  mechani- 
cally. Among  substances  incapable  of  being  added  to  glycelsBa, 
except  in  restricted  proportions,  are  wood  tar,  carbolic  acid,  creasote. 
Peruvian  balsam.  This  last  substance,  however,  can  be  made  to 
take  its  place  in  almost  any  proportion,  by  first  causing  it  to  part 
with  its  resin.  This  is  done  by  warming  together  olive  oil  and  the 
balsam  until  the  separation  takes  place.  The  liquid  portion,  consist- 
ing mainly  of  olive  oil  plus  cinnamein,  is  strained  when  cold,  and 
then  can  be  as  readilj'  combined  with  the  emulsive  as  pure  olive  oil. 
Such  a  preparation  would  be  found  useful  as  an  application  to 
chapped  hands,  for  winter  use. 

Glycela?um  oliv£B  is  not  disturbed  by  the  addition  of  one-twelfth 
finely  powdered  borax,  nor  by  sulphate  of  zinc  in  the  proportion  of 
16  grains  to  the  ounce. 

The  specimens  I  have  the  honour  to  present  are  glycelteum  olivjB, 
glyc.  oliva;  peruvianum,  glyc.  picis  barbadiensis,  and,  finally,  the 
emulsive  mixture  used  in  forming  them.     I  must  explain  that  the 
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Barbadoes  tar  has  been  thinned  bj  adding  to  it  half  its  l)u]k  of 
benzol,  before  attempting  to  combine  it  with  the  emulsive.  In  this 
condition  it  enters  readily  into  combination. 

Viewed  microscopically,  these  glycelaja  are  seen  to  be  true  emul- 
sions, the  globules  being  somewhat  irregular  in  size  ;  but  that 
would,  I  imagine,  greatly  depend  on  the  amount  of  work  performed, 
by  the  knight  of  the  pestle.  That  the  emulsions  are  not  white  is 
due  to  the  fact  that  the  globules  are  nearly  contiguous  ;  as  soon  as 
water  intervenes  and  separates  them,  reflection  from  one  to  the 
other  becomes  possible,  and  then  the  sensation  of  whiteness  is 
experienced. 


A  vote  of  thanks  having  been  accorded  to  Mr.  Groves, 

Mr.  Thresh  asked  if  Mr.  Groves  had  bad  any  experience  of  this 
substance  as  a  basis  for  ointments  of  iodide  of  cadmium  and  iodide 
of  lead.  There  was  a  demand  for  some  non-fatty  basis  for  oint- 
ments, especially  in  the  case  of  such  preparations  as  he  had  men- 
tioned, which  left  a  nasty  greasy  stain  on  the  skin,  not  easily 
removed.  He  had  tried  a  soap  basis,  which  answered  with  some 
things,  but  not  with  iodide  of  lead,  as  chemical  action  took  place. 

Mr.  Groves  said  his  experience  in  the  use  of  this  substance  was 
almost  nil,  but  it  seemed  to  him  worth  attention,  and  that  it  might 
be  varied  in  a  great  many  ways.  Glycerine  itself  was  an  excellent 
solvent ;  so  were  oils,  and  both  might  be  used  for  taking  u^d  active 
principles.  When  applied  to  the  skin  the  preparation  had  a  soften- 
ing efTect;  and  it  really  touched  the  skin  in  a  manner  that  a  fatty 
basis  did  not.  In  a  case  of  abrasion  of  the  skin,  any  exudation 
combined  with  the  glycela3um,  forming  a  protective  fluid  very  much 
the  nature  of  pus.  It  would  be  well  if  some  one  who  had  the 
opportunity  would  take  occasion  to  experiment  with  it  in  hospitals. 

Mr.  Proctor  asked  if  any  separation  of  the  glycerine  had  been 
noticed  after  a  preparation  had  been  kept  for  some  time.  Soon 
after  Mr.  Groves'  former  paper  he  made  one  or  two  experiments 
and  found  that  a  separation  took  place ;  probably  because  the 
glycerine  absorbed  moisture  and  became  too  fluid.  He  found  that 
acids  broke  up  some  similar  emulsions,  and  would  like  to  know  if 
this  glycelffium  was  compatible  with  acids. 

Mr.  Groves  said  certainly,  if  they  were  not  such  acids  as  would 
precipitate  the  emulsin. 


The  next  paper  read  was  the  following- 
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NOTE   ON  POPPY  HEADS. 
By  T.  B.  Groves,  F.C.S. 

Without  wishing  to  assert  that  the  chemistry  of  the  poppy  does 
not  require  farther  investigation,  I  think  I  am  entitled  to  complain 
of  that  part  of  No.  246  amongst  "  the  Subjects  for  Papers  "  on  the 
blue  circular, — which  states  that  "  morphine,  nai'cotine,  and  meconic 
acid  have  been  detected  in  the  capsules,  but  nothing  definite  appears 
to  be  known  as  to  the  occurrence  therein  of  the  other  principles  of 
opium." 

So  long  ago  as  October,  1854,  I  announced  the  finding  of  codeia, 
and  presented  to  the  meeting  then  being  held  a  specimen  of  it.  I 
also  showed  narceia ;  but  on  this  I  will  not  insist,  as  I  was  not  at 
the  time  certain  of  its  identity.  In  the  year  1865  I  repeated  my 
experiment  on  a  larger  scale,  using  50  pounds  of  poppy  heads. 
The  results  obtained  have  not  been  reported  in  detail,  though  I 
have  recorded  somewhere  in  our  Year-Booh  the  fact  that  I  had 
isolated  fi-om  the  poppy  capsules  then  operated  upon,  of  morphia 
75  grains,  of  narcotine  .36  grains,  of  codeia  33  grains,  of  narceia  2-3 
grains, — all  ci'ystallized  and  in  fairly  pure  condition. 

One  has  heard  of  the  maxim  "  De  non  apparentibus  et  non  exis- 
tentibus  eadem  est  ratio,"  so,  to  prevent  its  being  hurled  at  my 
head,  I  produce  the  specimens  themselves.  I  have  copious  notes 
of  the  various  steps  of  the  process  of  extraction,  but  on  looking 
through  them  I  find  little  that  would  repay  the  trouble  of  repro- 
duction. My  main  object  in  repeating  my  experiments  was  to  see  if 
codeia,  which  as  compared  with  morphia  exists  in  the  unripe  poppy 
capsule  in  considerable  quantity,  could  be  extracted  therefrom  in 
paying  quantities.  The  answer  to  my  inquiry  was  unmistakable — 
it  could  not.  In  the  first  place  its  total  amount  was  insufficient;  in 
the  next  place  a  very  considerable  loss  was  sustained  in  consequence 
of  the  troublesome  abundance  of  extractive  and  resinoid  substances 
accompanying  the  active  principles,  and  rendering  isolation  and 
purification  extremely  laborious  and  difficult. 

The  term  "  other  principles  of  opium  "  is,  of  course,  a  very  elastic 
one ;  the  principles  of  opium  are  legion,  and  I  would  suggest  to  any 
one  who  is  "  fond  of  pure  vexation  and  likes  procrastination,"  that 
he  could  not  do  better  than  attempt  the  complete  elucidation  of  the 
chemistry  of  the  ripe  poppy  capsule,  where  probably  organic  prin- 
ciples are  to  be  met  wilh  in  even  greater  variety  than  in  opium 
itself. 

May  I,  in  conclusion,  express  the  hope  that  when  the  next  blue 
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circular  appears  codeia  and  narceia  may  be  added  to  the  list  of  sub- 
stances that  have  been  detected  in  the  poppy  capsule. 


The  thanks  of  the  Conference  having  been  passed  to  Mr.  Groves 
for  this  paper, 

Professor  Attfield  remarked  that  perhaps  some  apology  "was  due 
to  ]Mr.  Groves  from  the  Executive,  that  the  notice  of  this  alkaloid 
had  not  appeared,  in  the  blue  list.  But  perhaps  it  would  be  some 
satisfaction  to  him,  and  certainly  was  matter  for  congratulation 
generally,  that  the  omission  had  produced  a  very  interesting  note. 

Mr.  J.  R.  YouxG  (Edinburgh)  was  very  pleased  to  see  that  Mr. 
Gi'oves  had  obtained  these  principles  in  such  quantity  and  purity. 
He  hoped  others  would  be  encouraged  to  make  investigations  in  the 
same  dii'ection. 

Mr.  J.  Williams  (London)  asked  if  the  quantity  of  alkaloids 
obtained  might  be  taken  to  be  an  avei-age,  or  did  it  only  represent 
one  particular  sample.  He  put  the  question  because  the  proportions 
were  so  different  to  those  in  the  ripe  capsule. 

Mr.  Groves  said  the  quantities  given  were  the  real  jiroportionate 
quantities.  It  was  very  striking  that  the  morphia  existed  in  so 
small  a  proportion  as  compared  with  codeia  and  narceia. 

A  paper  was  then  read  on — 

THE  ESTIMATION  OF  IODIDE  OP  IRON. 
By  William  A.  H,  Natlor,   F.C.S.,  and  David  Hooper. 

The  methods  which  have  hitherto  been  suggested  for  the  estim- 
ation of  iodide  of  iron,  whether  in  aqueous  or  saccharine  solution, 
require  the  observance  of  special  pi-ecautions  and  the  consumption 
of  much  time.  It  seems  not  improbable  that  these  two  conditions 
may  have  a  tendency  to  induce  the  busy  pharmacist  to  neglect  the 
examination  of  the  syrup  of  this  salt,  which  the  Pharmacopoeia 
directs  should  contain  4'3  grains  of  iodide  of  iron  in  one  fluid 
drachm. 

The  object  contemplated  by  the  authors  of  this  paper  is  to  supply 
a  process  for  the  quantitative  determination  of  iodine  in  a  syrup  or 
liquor  containing  iodide  of  iron,  which  for  accuracy  sh.all  closely 
approximate  to  the  most  reliable  gravimetric  method,  shall  be  easy 
of  application,  and  withal  shall  admit  of  rapid  execution. 

The  agent  commonly  employed  for  the  liberation  of  iodine  from 
this  combination  is  ferric  chloride.     Potassium  chlorate  has  recently 
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been  recommended.  Peroxide  of  hydrogen,  potassium  bichromate 
with  sul2)huric  acid  and  potassium  permanganate,  may  also  be  used 
for  this  purpose.  It  is  to  be  observed,  however,  that  in  each  case 
the  iodine  must  be  removed  from  solution  before  it  can  be  titrated 
with  sodium  hyposulpbite  or  stannous  chloride.  The  reason  of  this 
arises  from  the  necessity  of  using  an  excess  of  the  agent  which 
liberates  the  iodine  and  which  would  act  upon  the  iodide  compound 
formed  on  the  addition  of  the  standard  solution.  Another  source  of 
error  would  be  the  consumption  of  standard  solution  by  the  ferric 
salt  produced  in  the  reaction.  To  remove  the  free  iodine  it  is  re- 
commended to  distil  and  collect  its  vapour  in  water  in  which  has 
been  dissolved  potassium  iodide  ;  the  distillate  may  then  be  titrated 
directly  by  v.  s.  hyposulphite.  The  bumping  and  frothing  of  the 
liquid  in  the  retort,  the  irregularity  with  which  the  iodine  passes 
over,  and  the  provisions  to  be  made  against  the  loss,  constitute 
serious  inconveniences  to  the  distillation  method,  and  render  its 
adoption  by  pharmacists  at  least  undesirable. 

There  is,  however,  another  means  of  removing  the  free  iodine, 
viz. :  agitation  of  the  solution  with  such  liquids  as  benzol,  ether, 
carbon  bisulphide,  and  chloroform.  Of  these  solvents  of  iodine  we 
give  preference  to  carbon  bisulphide,  partly  from  its  capacity  to 
dissolve  more  of  this  element  than  the  other  liquids  named,  and 
partly  on  account  of  the  rapidity  with  which  it  separates  from  the 
syrupy  iron  solution.  When  hydrogen  peroxide  is  used  to  liberate 
the  iron,  a  little  of  it  appears  to  be  dissolved  by  the  carbon  bisul- 
phide, causing  the  results  to  come  out  somewhat  too  high,  conse- 
quent upon  the  decomposition  of  the  sodium  iodide  formed  by  the 
reaction  of  the  iodine  upon  the  sodium  hyposulphite.  Potassium 
permanganate  proved  still  less  manageable  from  the  tendency 
manifested  by  the  acidified  solution  to  become  muddy  and  deposit. 
The  mode  of  working  in  this  direction  may  thus  be  briefly  de- 
scribed. Into  a  100  c.c.  stoppered  separatory  funnel  put  -5  c.c.  of  the 
syrup  to  be  examined,  and  add  10  c.c.  each  of  a  10  per  cent,  solution 
of  potassium  bichromate  and  acid  sulphuric  1  :  4.  Pour  in  20  c.c. 
of  carbon  bisulpliide  and  agitate ;  when  the  liquids  are  at  rest  run 
off  the  lower  stratum  into  a  flask  ;  treat  the  liquid  in  the  funnel 
with  another  20  c.c.  of  carbon  bisulphide,  and  proceed  as  before. 
Xow  titrate  the  mixed  iodine  solutions  with  v.  s.  sodium  hyposul- 
phite. The  discharging  of  the  delicate  colour  of  the  iodine  solution 
affords  a  very  accurate  indication  for  reading  the  burette.  The 
whole  of  the  carbon  bisulphide  may  be  recovered  by  washing  with 
water.     The  following?  table  srives  the  results  of    some  estimations 
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obtained  by  this  method,  of  a  commercial  sample  of  syrap,  the 
iodine  in  which  had  first  been  determined  gravimetrically,  when 
"320  grram  was  found  to  be  contained  in  5  c.c. 


No.  c.c.  of  Syrup  taken. 

Iodine  found. 

Iodine  in  5  c.c. 

2 

•130 

•326 

3 

•195 

•326 

4 

•260 

•325 

4 

•260 

•325 

5 

•326 

•326 

0 

•327 

•327 

5 

•327 

•327 

Although  these  figures  are  too  high,  it  will  be  noted  that  the 
greatest  error  does  not  exceed  "14  per  cent,  by  volume.  It  will  be 
evident  that  this  mode  of  working  is  free  from  those  inconveniences 
which  invariably  accompany  the  distillation  of  iodine,  and,  there- 
fore, in  our  opinion  deserves  the  preference. 

But  we  now  propose  to  describe  a  method,  which  on  account  of 
the  facility  with  which  it  can  be  applied,  the  expedition  with  which 
it  can  be  performed,  and  the  accuracy  of  the  results  obtainable  by 
it,  must  take  precedence  of  the  above.  It  is  based  upon  the  fact 
that  certain  iodine  compounds  form  double  salts  with  mercuric 
chloride,  which  remain  in  solution  until  an  excess  of  the  latter 
reagent  is  added,  wheu  mercuric  iodide  becomes  precipitated. 
Taking  advantage  of  this  fact,  M.  Personne  has  devised  a  method 
for  the  volumetric  estimation  of  iodide  of  potassium.  It  occuri'ed 
to  us  that  possibly  ferrous  iodide  might  be  substituted  for  the 
alkaline  salt.  We  commenced  experimenting  in  this  direction,  and 
had  the  satisfaction  of  finding  our  suppositions  fully  confirmed. 

We  have  employed  a  semi-decinormal  test  solution  of  mercuric 
chloride,  this  being  the  strength  prescribed  by  Personne,  and  it  will 
1)C  found  to  be  convenient  for  estimating  either  potassium  or 
ferrous  iodide.  Each  10  c.c.  of  the  volumetric  solution  will  contain 
■13-55  gram  of  the  salt,  and  will  be  equivalent  to  '2.54  gram  iodine, 
according  to  the  following  equation  : — 

Hg  Clo  +  2  Fe  L  =  Fe  I.,  Hg  L  +  Fe  CL. 

Here  two  molecules  of  iodine  are  seen  to  require  or  to  consume  one 
molecule  of  mercuric  chloride.  The  further  addition  of  the  latter 
.^alt  would  produce  a  precipitate  of  biniodide,  thus  : — 

Fe  I.,  Hg  I.  +  Hg  CU  =  Fe  CL  +  2  Hg  I.. 
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The  mode  o£  working  is  very  simple,  and  consists  in  dropping 
from  a  bui-ette  the  volumetric  solution  into  a  measured  quantity  of 
syrup  in  a  flask,  diluted  with  about  tea  times  its  quantity  of  water. 
A  rotary  motion  must  be  communicated  to  the  flask  after  each 
addition  of  the  mercuric  chloride ;  the  end  of  the  reaction  will  be 
indicated  by  the  appearance  of  a  feeble  precipitate  which  remains 
permanent  and  imparts  a  scarlet  colour  to  the  liquid.  The  degree 
of  accuracy  attainable  by  this  method  may  be  judged  of  by  the 
following:  results  : — 


Iodine  per  5  c.c.  determined 

Iodine  per  5  c.c.  determined 

gravimetrically. 

volumetrically. 

•2864 

•2858 

S}TUp. 

•2864 

•2827 

,, 

•2410 

•2413 

,, 

•2410 

•2413 

,, 

•263 

•264 

Liquor. 

•263 

•264 

., 

•425 

•423 

,, 

•425 

•429 

,, 

•2383 

•2388 

,, 

•2383 

•2388 

,, 

•2772 

•2770 

,, 

•2323 

•2302 

" 

The  next  table  represents  the  results  obtained  from  an  examin- 
ation of  commercial  samples  of  syrup  purchased  from  retail  houses 
of  repute  in  London  and  the  provinces.  One  sample  only  was 
supplied  by  a  house  exclusively  wholesale.  As  a  feature  in  this 
inquiry,  we  would  draw  attention  to  the  circumstance  that  the 
iodine  has  been  estimated  in  each  case  gravimetrically  as  silver 
iodide,  and  we  have  not  found  the  sugar  to  present  any  obstacle  to 
its  accurate  determination. 


Iodide  per  5  c.c.  deter- 

Iodide per  5  c.c.  deter- 

Grains of  Iodide  Iron 

mined  gravimetrically. 

mined  volumetrically. 

per  fluid  dractm. 

1 

•3091 

•3086 

4^1 

2 

•3015 

•2985 

4-0 

o 

•2972 

■2978 

3^9 

4 

■2950 

-2960 

3^9 

5 

■2864 

•2890 

3^8 

6 

■2788 

■2783 

3^7 

7 

•2718 

•2680 

36 

8 

•2550 

■2550 

8^4 

<) 

•2437 

•2428 

3^2 

10 

•2340 

•2340 

3^2 

11 

•2107 

•20S2 

2-8 

12 

•2032 

■2034 

2^7 
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In  looking  over  this  table,  the  fii'st  point  to  be  noted  is  the  close 
correspondence  between  the  gravimetric  and  volumetric  methods 
employed  for  estimating  the  iodine.  The  other  point  is  less  satis- 
factory, seeing  it  reveals  a  not  inconsiderable  deficiency  of  ferrous 
iodide  in  the  syrups  examined.  For  the  present  we  prefer  to 
abstain  from  offering  any  remarks  in  explanation  of  this  deficiency 
beyond  expressing  our  belief  that  it  is  due  to  causes  traceable  to 
sources  other  than  its  manufacture.  We  may,  however,  state  that 
the  subject  has  occupied  our  attention  for  some  little  time  past,  and 
experiments  have  been  instituted  with  a  view  to  its  elucidation. 


The  President  in  proposing  the  usual  vote  of  thanks,  remarked 
that  this  paper  involved  a  large  amount  of  work,  a  great  number  of 
determinations  having  been  necessary  to  its  production. 

Mr.  Stanford  said  ho  had  had  no  experience  of  this  process,  but 
he  should  have  thought  the  presence  of  sugar  would  have  had  some 
effect  on  it.      It  seemed,  however,  to  be  accurate. 

Mr.  M.  "W.  Williams  said  if  this  process  consisted  in  the  addition 
of  mercuric  chloride  to  the  solution  of  the  iodide,  it  must  be  that 
the  analyses  wei'e  correct,  but  he  did  not  quite  gather  whether  that 
process  or  the  reverse  was  adopted.  Now  if  the  iodide  were  added 
to  the  mercuric  chloride,  he  could  hardly  imagine  that  the  results 
"would  be  correct,  i.e.,  if  the  chloride  were  dissolved  by  adding  an 
excess  of  iodide.  Some  time  ago  he  devised  a  process  which  was 
much  more  simple  and  easily  performed  than  any  he  had  seen,  but 
he  did  not  know  whether  it  was  original  or  not.  It  did  not  pi'ctend 
to  a  degree  of  accuracy  w^hich  was  compatible  with  a  determination 
of  the  atomic  weights,  but  it  was  quite  sufficient  to  determine  the 
strength  of  pharmaceutical  preparations.  It  "was  a  process  very 
similar  to  nesslerization,  in  which  a  measured  volume  of  the  iodized 
solution  was  put  into  a  nessler  glass,  and  the  coloration  produced 
by  the  addition  of  platinum  perchloride  compared  with  that  pro- 
duced in  a  standard  solution  of  iodide  of  potassium.  When  the 
platinum  perchloride  was  added  to  the  iodide,  a  deep  colour  was 
produced  "which  "was  almost  independent  of  acidity.  By  this  means 
the  amount  of  iodide  could  be  determined  within  -5^^. 

Professor  Attfield  said  the  very  high  accuracy  of  Personne's 
method,  on  which  Mr.  Naylor's  was  based,  led  him  to  think  it  was 
worth  attention.  He  took  some  trouble  some  years  ago  to  test  it, 
and  he  could  assure  the  members  that  it  might  be  thoroughly  de- 
pended on.     The  remarks  of  Mr.  Williams  rather  led  him  to  hope 
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that  be  would  put  his  results  together,  and  give  the  Conference  the 
benefit  of  a  paper  on  another  occasion. 

Mr.  Gkoves  said  be  recollected  some  years  ago  seeing  the  volu- 
metric use  of  bichloride  of  mercury  in  testing  iodide  of  iron  recom- 
mended in  the  rjiarmaceutical  Journal.  Of  course  Mr.  Naylor  was 
entitled  to  the  thanks  of  the  Conference  for  the  work  done,  but  he 
feared  the  process  was  not  so  original  as  imagined  by  him. 

Mr.  Fletcuer  asked  if  Mr.  Naylor  had  tried  the  process  on  syrup 
made  according  to  the  B.P.,  both  freshly  prepared,  and  after  it  had 
stood  for,  say  a  fortnight,  and  again  after  a  long  interval.  In  a 
paper  communicated  to  one  of  the  Evening  Meetings  last  year,  Mr. 
R.  H.  Parker  gave  a  process  for  estimating  the  iodine  in  syrup  of 
iron,  which  showed  some  very  remarkable  results,  the  iodine  dis- 
appearing in  a  mysterious  manner  after  the  syrup  had  been  kept  for 
some  time.  It  was  evident  that  the  compilers  of  the  Pharmacopoeia 
process  relied  on  the  specific  gravity  of  the  compound  as  an  evi- 
dence of  its  trustworthy  preparation,  and  there  was  no  doubt  that  if 
the  syrup  were  not  prone  to  change,  the  specific  gravity  would  be  a 
very  valuable  indication  ;  but  as  most  pharmacists  knew,  the  syrup 
soon  developed  hydriodic  acid,  thus  causing  the  conversion  of  a 
portion  of  the  cane  sugar  into  grape  sugai",  which  was  thrown  down 
and  the  specific  gravity  lessened.  He  should  like  to  know  if  Mr. 
Naylor  had  found  that  hydriodic  acid  interfered  with  either  of  the 
processes  he  had  indicated,  and  especially  if  he  had  made  an  exam- 
ination of  syrup  carefully  prepared  by  himself,  both  when  fresh  and 
after  some  lapse  of  time. 

Mr.  Naylor  said  he  had  prepared  some  syrup  according  to  the 
B.  P.  formula,  and  estimated  it  both  gravimetrically  and  volu- 
metrically  by  this  method,  and  he  had  found  that  a  fortnight 
afterwards  it  had  lost  a  considerable  amount  of  iodine.  In  an- 
other fortnight  it  had  lost  still  more  iodine.  He  had  not  tried 
the  method  proposed,  based  upon  the  use  of  perchloride  of 
platinum,  but  it  would  certainly  not  appear  to  be  a  particularly 
delicate  test  for  measuring  iodine  quantitatively,  as  it  was  well 
known  in  nesslerization  what  variable  results  different  individuals 
might  get,  and  he  presumed  that  a  very  small  quantity  of  the  syrup, 
and  esj^ecially  of  the  liquor,  would  have  to  be  taken,  so  that  any 
error  would  be  greatly  multiplied.  Moreover,  a  volumetric  solution 
of  iodide  of  potassium  would  have  to  be  made,  and  he  did  not  know 
that  there  was  any  greater  difiiculty  in  making  a  volumetric  solution 
of  perchloride  of  mercury.  He  was  not  aware  that  this  method 
had  been  mentioned  before,  and  thought  he  had  looked  up  all  the 
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literature  on  the  subject,  but  it  was  possible  the  paper  Mr.  Groves 
referi-ed  to  had  escaped  his  observation. 

The  Conference  then  adjourned  for  luncheon. 


Upon  resuming,  the  first  paper  read  was — 

OX  THE  PROXIMATE  PRINCIPLES  OP  HENBANE. 
By  E.  Merck,  Darmstadt. 

I  have  pleasure  in  complying  with  the  request  of  your  President, 
who  has  asked  me  to  express  the  present  state  of  our  knowledge 
of  the  proximate  constituents  of  henbane,  Mr.  Reynolds  tells  me 
that  in  England  the  physiological  action  of  crystallized  hyoscyamine 
has  not  been  found  to  correspond  with  that  of  extractiform  hyoscya- 
mine, leading  to  the  belief  that  the  latter  contains  more  than  one 
potent  principle.     This  supposition  is  well  founded. 

Professor  Ladenburg,  in  continuing  his  researches  on  the  my- 
driatic alkaloids  of  the  Solauaceae,  has  definitely  confirmed  the 
existence  of  a  second  alkaloid  in  Hi/oscyamus  nigcr.  The  presence 
of  this  alkaloid  was  indeed  suspected  from  the  difference  in  the 
physiological  action  between  the  crystallized  and  the  amorphous 
(coloured)  hyoscyamine.  Dr.  Ladenburg  calls  the  new  alkaloid 
"  hyoscine,"  a  name  which  has  already  been  applied  by  Holm  and 
Reichardt  to  the  decomposition  jDroduct  obtained  by  the  action  of 
barium  hydrate  upon  hyoscyamine.  The  designation  "  hyosciue," 
given  to  the  latter  body,  is  however  superfluous,  as  there  is  no  doubt 
that  it  is  identical  with  tropine. 

The  hyoscine  of  Ladenburg  is  isomeric  with  the  other  two 
mydriatic  alkaloids  of  the  SolanacejB,  atropine  and  hyoscyamine, 
and  has  accordingly  the  empirical  formula  C-^-  H^.5  N  O...  Whilst, 
however,  atropine  and  hyoscyamine  split  up  into  tropic  acid  and 
tropine,  hyoscine  yields  as  decomposition  products,  tropic  acid 
and  pseudotropine. 

The  following  synoptical  account  of  the  three  mydriatic  alkaloids, 
and  of  their  origin,  according  to  the  new  views  may  serve  to  render 
their  relations  clearer  : — 

1.  Atropine  occurs — 

(a)  In   Atro;pa    belladonna,   L.     Is    the  "atropin  verum."     Is 

also  known  as  "  heavy  atropin." 
{h)   In    Datura    Stramoniu7n,    L.      Is    "daturin    verum"    or 
"  heavv  daturin." 
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2.  Hijoscijnrdine  is  found — 

(a)  In   Hi/oscyamus   nir/er,   L.      It   is   from  tins  source    tliat 

the  hyoscyamine  of  Merck  is  prepared. 
(6)   In  Atropa  Belladonna,  L.     So-called  "  liglit  atropine."     It 

is  sometimes  met  with,  in  commerce  as  atropin. 
(c)  In  Datura  Stramonium,  L.     Commonly  known  as  "light 

daturin." 
(cZ)   In  Duhoisia  myoporoides,  R.  Brown.     So-called  duboisine. 

3.  Hyoscine. — As  yet  only  found  in  Hyoscyamus  niger.  Hyoscine 
dilates  the  pupil  like  atropine,  to  which  alkaloid,  indeed,  it  bears 
considerable  resemblance  in  physiological  action. 

Professor  Edlefsen,  of  Kiel,  has  instituted  a  number  of  clinical 
trials  with  hyoscine,  which,  so  far  as  they  have  gone,  have  shown 
that  in  certain  cases  it  exercises  a  more  constant  and  surer  action 
than  atropine,  and  that  it  also  possesses  a  soothing  and  sopori6c 
influence.  Professor  Edlefsen  has  obtained  from,  hyoscine  beneficial 
results  in  the  treatment  of  whooping  cough,  asthma,  and  epilepsy. 
These  trials  cannot  yet  be  considered  as  in  any  way  concluded,  but 
they  already  serve  to  show,  as  indeed  was  to  be  anticipated,  that 
in  the  new  alkaloid  we  possess  a  pure  and  trustworthy  remedy. 
Hyoscine  hydriodate  is  the  salt  which  has  been  most  commonly 
employed.     I  have  also  prepared  hyoscine  hydrobromate. 


The  PEESIDE^"T  said  the  fact  of  Mr.  Merck  not  being  a  member 
of  the  Conference  rendered  it  all  the  more  incumbent  that  he  should 
be  thanked  for  sending  this  paper.  He  had  asked  Mr.  Merck  to 
contribute  a  paper  upon  this  subject,  because  he  was  recognised  as 
a  high  authority  on  the  principles  of  henbane,  and  the  large  use 
of  hyoscyamine  in  the  extractive  form  made  it  of  greater  interest 
to  pharmacists  from,  year  to  year.  Mr,  Merck  had  also  sent  a 
specimen  of  hydriodate  of  hyoscine. 

^Ir.  Mason  asked  whether  Mr.  Merck  obtained  his  hyoscyamine 
from  first  year's  plants  or  second. 

The  President  said  the  paper  did  not  state;  but  last  year  at 
Swansea  it  was  stated  by  some  one  who  would  be  likely  to  know, 
that  the  first  year's  plants  were  the  material  used  in  Germany. 

Mr.  Cleayeu  asked  if  any  of  the  members  had  had  opportunities  of 
examining  the  relative  values  of  the  annual  and  biennial  varieties, 
for  the  production  of  hyoscyamine.  The  B.  P.  ordered  the  use 
of  only  the  biennial  variety ;  but  he  believed  it  was  a  matter  of 
manufacturing  knowledge  that  the  annual  variety  yielded  as  much 
if  not  more. 
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The  next  paper  read  was  on — ■ 

THE  PHARMACOPOEIA  TEST  FOR  PEPSINE. 
By  F.  Baden  Benger,  F.C.S. 

The  Pharmacopoeia  process  for  testing  pepsine  is  unnecessarily 
tedious,  and  the  conditions  imposed  are  too  indefinite  to  yield 
satisfactory  results. 

It  is  described  as  follows  :  — 

"  Two  grains  of  it  with  an  ounce  of  distilled  water,  to  which 
five  minims  of  hydrochloric  acid  have  been  added,  form  a  mixture 
in  which  100  grains  of  hard-boiled  white  of  egg,  in  thin  shavings, 
will  dissolve  on  their  being  digested  together  for  about  four  hours 
at  a  temperature  of  98°." 

In  order  to  remedy  the  first  defect,  that  of  tediousness,  I  would 
suggest  that  the  temperature  be  raised  to  130°  F.,  at  which  point 
the  action  of  pepsine  is  very  much  more  rapid  than  at  98°  F. 
M.  Petit  states  {Journ.  de  Phar.  et  de  Chiniie)  that  it  is  four  times 
more  active  at  50°  C.  (122°  F.)  than  at  40°  C.  (104°  F.),  and  my 
own  experiments  confirm  this  statement.  Further,  cceteris  ijarihus, 
the  rate  of  solution  of  coagulated  white  of  egg  depends  on  the 
amount  of  surface  exposed  to  the  action  of  the  pepsine.  It  is 
desirable,  therefore,  to  present  this  substance  to  the  action  of  the 
solvent  in  a  finely  divided  condition;  but  iu  order  that  experiments 
may  be  comparable,  this  state  of  division  must  be  more  definite 
than  that  described  as  "in  thin  shavings."  It  has  been  suggested 
bj  Mr.  Dowdeswell  {Practitioner,  March,  1880)  that  the  coagulated 
white  of  egg  be  pressed  through  wire  gauze  of  24  meshes  to  the 
inch  ;  but  as  no  mention  is  made  of  the  size  of  wire  used  to  produce 
this  gauze,  there  is  still  room  for  discrepancy;  the  size  of  the  mesh 
must  depend  on  the  size  of  the  wire  used  in  the  manufacture  of  the 
gauze.  I  find  that  wire  gauze  composed  of  l^o.  32  Birmingham 
wire  gauge  brass  or  copper  wire,  and  containing  o^  meshes  to  the 
Hnear  inch  =  1,296  to  the  square  inch,  is  as  fine  as  can  be  con- 
veniently used,  and  answers  admirably.  Hard-boiled  white  of  egg 
thus  divided  is  dissolved  with  great  rapidity  at  the  temperature 
named. 

Much  difibrence  of  opinion  exists  as  to  the  degree  of  acidity 
most  favourable  to  the  digestion  of  egg  albumen  by  pepsine,  0"1, 
0"2  and  0"3  per  cent,  of  real  H  CI.  having  been  recommended  by 
various  experimenters.  A  mixture  containing  1  per  cent,  by 
volume  of  strong  hydrochloric  acid  answers  very  well,  this  is  equal 
to  about  0"3  per  cent,  of  H  CI. 

E  E 
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I  find  tlie  followiug  mode  of  procedure  couvenient.  Having,  for 
instance,  six  specimens  of  pepsine  to  test,  100  grains  of  the  finely 
divided  white  of  egg  are  placed  in  a  small  glass  or  porcelain  mortar, 
and  lightly  rubbed  witli  the  pestle  during  the  addition  of  1  fluid 
ounce  of  the  acidulated  "water ;  this  is  necessary  to  separate  the 
particles  which  aggregate  in  lumps  after  being  pressed  through  the 
gauze,  and  cannot  be  separated  by  stirring  or  shaking  with  the 
acidu-lated  water.  A  glass  mortar  is  preferable  to  one  of  porcelain, 
as  the  particles  of  white  of  egg  show  better  therein  and  cannot  be 
overlooked.  The  mixture  is  then  poured  into  a  test-tube  6x1 
inches,  a  light  stirrer,  consisting  of  a  piece  of  glass  rod  7  inches 
long  and  -J^  inch  diameter  is  inserted,  and  the  tube  is  floated  in  the 
water-bath.  Five  other  numbered  tubes  are  charged  in  a  similar 
manner.  A  beaker  7  inches  high  and  4  inches  diameter,  half  filled 
with  water,  forms  an  excellent  water-bath  for  the  purpose,  and 
admits  of  the  ready  examination  of  the  contents  of  the  tubes  during 
the  experiment.  The  tubes  when  charged  will  hang,  self-supported, 
in  an  upright  position,  about  1\  inch  from  the  bottom  of  the 
beaker.  A  thermometer,  in  a  similar  test-tube,  containing  an  ounce 
of  water,  should  be  placed  in  the  middle  of  the  beaker,  and  this 
will  keep  the  six  charged  tubes  in  position  against  the  sides. 

A  small  Bunsen  burner,  or  spirit  lamp,  should  be  used  to  heat 
the  bath  ;  and  when  the  contents  of  the  tubes  and  of  the  bath  stand 
at  130°  ¥.,  the  specimens  of  pepsine,  previously  weighed  or  measured, 
should  be  added  to  the  tubes,  and  stirred  up.  This  stirring  should 
be  repeated  at  regular  intervals,  say  every  five  minutes,  and  the 
temperature  maintained  at  130°  F. 

Two  gi'ains  of  an  active  pepsine,  or  the  minimum  dose  of  its 
preparations,  should  dissolve  almost  the  whole  of  the  white  of  egg 
in  twenty  minutes ;  the  last  few  grains  require  a  very  dispro- 
portionate length  of  time  for  solution,  but  in  thirty  minutes  they 
should  have  disappeared.  In  testing  a  number  of  specimens, 
however,  it  is  seldom  necessary  to  carry  the  process  so  far ;  in 
fifteen  to  twenty  minutes,  or  even  less  time,  it  is  easy  to  judge  of 
the  quality  of  the  specimens  under  examination.  A  warm  chamber, 
in  which  the  temperature  is  maintained  constant  by  a  Page's  or 
Eeichardt's  temperature  regulator,  may,  of  course,  be  used  instead 
of  a  water-bath,  and  small  beakers  instead  of  test-tubes.  I  prefer, 
however,  the  arrangement  described  above, — the  mixtures  are  more 
easily  stirred,  and  the  undissolved  portions  of  white  of  egg  are 
read  off  with  greater  accuracy,  especially  if  the  tubes  be  graduated 
from  the   bottom.       There  is  no   practical   diflBculty  whatever  in 
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riiaintaiaing  a  constant  temperature  for  so  sliort  a  time  as  that 
required.  Tlie  little  glass  stirrers  must  not  be  omitted,  as  shaking 
cannot  be  substituted,  for  stirring  without  leaving  some  of  the 
particles  of  white  of  egg  adhering  to  the  tubes  above  the  level  of 
the  liquid,  where  they  will  escape  the  action  of  the  pepsine.  A 
separate  stirrer  to  each  tube  is  necessary  to  prevent  the  accidental 
transference  of  particles  of  pepsine  from  one  tube  to  another. 

Operating  in  this  way,  pepsines  may  be  tested  in  twenty  minutes 
or  half-an-hour  with  more  accuracy  than  by  the  pharmacopoeia 
process  occupying  four  hours. 

The  finely  divided,  white  of  egg  may  be  kept  ready  for  use  by 
placing  it  in  a  wide-mouthed  bottle,  provided  with  a  hollow  stopper, 
in  which  a  piece  of  sponge  or  a  plug  of  cotton  wool  saturated  with 
chlorofoi'm  has  been  placed  ;  the  vapour  of  the  chloroform  difFases 
through  the  contents  of  the  bottle  and  preserves  them  from 
decomposition.  The  ordinary  carbonate  of  soda  bottle  found  in 
every  chemist's  shop  answers  the  purpose  perfectly. 

I  must  apologise  to  the  membei'S  of  the  Conference  if  I  have 
appeared  unnecessarily  minute  in  describing  a  very  simple  process, 
but  those  who  repeat  the  experiment  will  find  that  none  of  the 
details  given  are  altogether  unimportant. 

Note. — Since  the  above  paper  was  read,  the  author  has  observed 
that  coagulated  white  of  egg  preserved  in  an  atmosphere  saturated 
with  chloroform  vapour,  gradually  becomes  very  much  less  digest- 
ible in  pepsine  solutions.  For  comparative  experiments,  therefore, 
he  recommends  the  use  of  freshly  boiled,  and,  if  possible,  new-laid 
esfsrs. 


A  vote  of  thanks  was  passed  to  the  author. 

Professor  Attfield  said  he  could  quite  confirm  M.  Petit,  Mr, 
Benger,  and  othei's  who  had  noticed  that  pepsine  acted  more 
powerfully  at  a  temperature  of  120^  or  130°  than  at  100^.  At  the 
same  time  it  must  be  remembered  that  pepsine,  when  administered, 
had  to  do  its  work  at  about  95°  or  100°,  and  therefore,  it  would 
seem  to  be  important,  besides  knowing  its  maximum  power,  to 
know  also  its  power,  if  that  differed  in  any  degree,  at  the  normal 
temperature  of  the  body.  The  suggestion  with  regard  to  the  mode 
of  dividing  the  albumen  was  a  very  good  one,  for  when  the  success 
of  an  experiment  depended  on  conditions,  those  conditions  could 
not  be  too  definitely  stated. 

Mr.  Symes,  from  a  number  of  experiments  on  pepsine,  had  found 
that  a  temperature  of  about  120°  Avas  really  the  most  favourable ; 
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better  than  even  a  higher  temperature.  Professor  Attfield,  how- 
ever, had  anticipated  a  remark  he  was  about  to  make,  viz.,  that  the 
authors  of  the  B.P.,  knowing  the  temperature  at  which  the  pepsine 
"would  have  to  do  its  work,  assumed  that  to  be  the  best  temperature 
at  which  to  ascertain  its  real  value.  It  would  be  well,  therefore, 
to  ascertain  the  following  point.  For  instance,  if  out  of  a  number 
of  specimens  one  or  more  were  found  very  active  at  130°,  he  would 
suggest  the  repeating  of  the  experiment  at  100°,  to  see  if  the 
specimens  most  active  at  the  higher  temperature  were  also  most 
active  at  that  temperature  ;  because,  if  this  were  not  the  case, 
they  might  easily  be  led  astray  by  this  mode  of  testing.  He  had 
also  found  a  difficulty  in  getting  the  particles  of  albumen  of  uniform 
size  without  passing  it  through  a  sieve ;  and  he  also  found  that  if 
left  a  short  time  before  it  was  put  into  the  acid  water,  a  drying  of 
the  surface  took  place,  which  made  it  more  difficult  for  the  pepsine 
to  attack  it.  It  therefore  seemed  to  him  that  the  whole  subject 
was  so  sui'rounded  with  conditions,  that  it  was  very  difficult  to  lay 
down  any  absolute  rule,  and  it  really  became  a  matter  of  experience, 
carefully  testing  a  number  of  samples  over  and.  over  again.  He 
found  also,  that  when  the  action  on  a  solution  had  almost  ceased, 
if  more  albumen  were  added  to  the  peptone  produced,  it  went  on 
dissolving;  thus,  when  95  per  cent,  was  dissolved,  and  5  per  cent, 
remained,  if  60  grains  more  were  added,  the  solution  would  go  on 
more  rapidly  again,  and  it  would  continue  to  do  so  until  there  was 
but  a  small  quantity  of  albumen  left  undissolved.  The  question 
as  to  the  best  means  of  carrying  out  the  process  seemed  to  be  still 
an  open  one.  He  had  found  the  thermal  regulator  of  Reichardt,  or 
that  of  Mr.  Beuger,  very  useful  for  keeping  the  temperature  constant. 

Mr.  M.  TV.  Williams  thought  that  if  it  was  of  importance  to 
have  the  albumen  evenly  divided,  it  was  equally  important  to  insist 
on  the  state  of  division  of  the  pepsin  employed.  He  should 
imagine  the  albumen  would  be  always  used  in  a  more  or  less 
finely  divided  state  :  but  the  state  of  division  of  the  pepsin  was  not 
perhaps  so  much  attended  to.  Again,  hydrochloric  acid  was  not 
universally  admitted  to  be  the  free  acid  of  the  stomach ;  in  all 
probability,  judging  from  an  analysis  of  the  gastric  juice,  there 
was  an  excess  of  lactic  acid  over  hydrochloric,  as  hydrochloric  acid 
had  a  stronger  affinity  for  bases  than  lactic  acid,  which  would  make 
lactic  acid  the  free  dissolving  acid  of  the  stomach.  Possibly,  there- 
fore, it  would  be  well  to  use  lactic  acid  in  these  experiments,  as 
well  as  a  temperature  of  100°  F. 

Mr.  Plowman  asked  if  Mr.  Benger  had  experimented  at  all  on 
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specimens  "which,  he  knew  to  be  impure,  from  admixture  of  starch 
or  otherwise,  and  if  so,  whether  there  was  any  notable  deficiency  in 
the  dissolving  power  of  such  samples. 

Mr.  Cleaver  said  Mr.  Benger  had  not  given  any  details  as  to  the 
comparative  values  of  the  pepsines  he  had  examined.  He  should 
like  to  know  if  he  had  found  certain  pepsines  to  be  as  valueless  as 
they  were  sometimes  represented ;  also  if  he  had  examined  any  of 
the  liquid  preparations  which  were  supposed  to  be  prepared  without 
the  aid  of  artificial  heat  in  drying  the  pepsine,  which  many  con- 
sidei'ed  must  tend  to  impair  its  value. 

Mr.  Bexgek  in  reply  to  Professor  Attfield's  query  whether  the 
same  pepsine  which  would  rapidly  dissolve  white  of  egg  at  120^  vvas 
also  the  best  at  100^,  said  he  had  frequently  made  that  experiment, 
and  he  always  found  that  the  sample  which  acted  most  strongly 
at  the  higher  temperature  was  also  most  powerful  at  the  lower.  Of 
course  in  the  short  time  the  experiment  lasted  the  albumen  was  not 
converted  into  peptone,  but  was  made  soluble,  the  action  being 
similar  to  that  of  diastase  on  starch,  first  converting  it  into  soluble 
starch.  It  was  simply  a  measure  of  the  value  of  the  pepsine.  It 
Avas  certainly  the  case,  as  Mr.  Symes  had  said,  that  if  an  excess  of 
albumen  were  present  much  more  would  be  dissolved  ;  for  that 
reason  it  was  preferable  to  opei-ate  on  a  small  and  definite  quantity, 
rather  than  weigh  the  undissolved  portion.  If  you  put  lOU  grains 
in  each  of  six  tubes  you  could  read  off  the  undissolved  portion,  and 
get  a  much  better  idea  of  the  relative  strength  than  by  using 
a  larger  quantity  of  white  of  egg  and  weighing  the  undissolved 
portion.  He  had  examined  many  specimens  of  pepsine,  and  found 
some  good,  some  very  bad,  and  some  of  medium  quality ;  there 
were  all  sorts  of  strengths  in  the  market,  but  he  had  not  given  any 
results  of  that  kind,  because  others  had  already  done  so.  With 
regard  to  Mr.  AVilliams's  suggestion,  it  had  always  appeared  to  him 
that  the  active  part  of  the  pepsine  dissolved  very  rapidly  in  the  acid 
solution.  The  action  began  to  take  place  immediately  if  you  were 
dealing  with  any  of  the  more  active  specimens.  It  did  not  appear 
to  dissolve,  but  the  active  principle  came  out  very  rapidly.  122^ 
was  said  to  be  the  temperature  at  which  pepsine  was  most  active  ; 
but  there  was  very  little  difference  from  122°  to  130°.  He  had 
adopted  the  latter,  and  fancied  it  was  a  little  more  active  than  at 
122^,  though  the  difference  was  very  slight.  He  had  tried  various 
acids,  but  for  expei'imental  purposes  hydrochloric  seemed  to  be  the 
best.  Much  more  lactic  acid  was  required,  and  the  action  was  not 
so  quick. 
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Mr.  M.  W.  Williams  remarked  tliat  hydrochloric  acid  seemed  to 
have  a  tendency  to  form  peptones  itself. 

Mr.  Benger  said  he  had  tried  experiments  with  fibrin,  but  it 
swelled  up  and  became  so  gelatinous  that  it  could  not  be  used  in 
this  way ;  it  could  only  be  tested  by  a  much  longer  process,  viz.,  by 
seeing  whether  it  would  precipitate  with  nitric  acid ;  with  white 
of  egg  you  could  tell  at  once  by  the  eye.  As  Mr.  Symes  had  stated, 
pepsine  lost  some  of  its  activity  by  drying  ;  but  when  once  carefully 
and  thoroughly  dried  at  a  low  temperature  it  did  not  appear  to 
suffer  further  deterioration  rapidly.  He  had  examined  specimens 
which  had  been  digested  in  alcohol,  in  ether,  in  chloroform,  and 
in  benzol,  and  tliey  had  appeared  almost  as  active  afterwards  as 
before. 

Mr.  Stmes  said  this  was  rather  contrary  to  his  experience.  It 
was  some  ten  years  since  he  made  some  comparative  experiments 
on  pepsine  in  the  moist  and  in  the  dry  state,  but  speaking  from 
memory  he  thought  the  activity  was  reduced  by  drying  something 
like  30  per  cent. 

Mr.  M.  W.  Williams  thought  if  the  active  principle  of  pepsine 
diffused  out  so  readily  there  must  be  an  enormous  loss  in  the  usual 
method  of  preparing  it,  as  the  stomachs  were  well  washed  before 
being  employed. 


The  next  paper  read  was  on — 

COPYING  INK  EOR  READILY  TRANSCRIBING  LETTERS 
WITHOUT  A  PRESS. 

By   Professor  Attfield,   F.R.S.,   Etc. 

For  the  past  thirteen  years  all  letters,  reports,  etc.,  that  I  have 
written  have  been  transcribed  into  an  ordinary  thin-paper  copying- 
book  with  no  more  effort  than  is  employed  in  using  a  piece  of 
blotting  paper.  It  has  only  been  necessary  to  place  the  page  of 
writing,  note  size,  letter  size,  or  even  foolscap,  in  the  letter-book, 
and  use  a  leaf  of  the  letter-book  just  as  one  would  use  a  leaf  of 
blotting  paper.  The  superfluous  ink  that  would  go  into  blotting 
paper  goes  on  to  the  leaf  of  the  letter-book,  and,  showing  through 
the  thin  paper  as  usual,  gives,  on  the  other  side  of  the  leaf,  a 
perfect  transcript  of  the  letter.  Any  excess  of  ink  on  the  page 
either  of  the  letter  or  of  the  copying  paper  is  removed  by  placing 


ErJTISH    PHARMACEUTICAL    CONFERENCE.  \-l'-) 

a  sheet  of  blottiug  jiaper  between  them  aud  running  one's  hand 
lirmly  over  the  whole  in  the  ordinary  manner. 

This  ready  transcription  is  accomplished,  as  will  be  anticipated, 
by  using  ink  which  dries  slowly.  Indeed,  obviously,  the  ink  must 
dry  sufficiently  slowly  for  the  characters  at  the  top  of  a  page  of 
writing  to  remain  wet  when  the  last  line  is  written,  while  it  must 
dry  sufficiently  fast  to  prelude  any  chance  of  the  copied  page  being 
smeared  while  subsequent  pages  are  being  covered.  The  drying- 
must  also  be  sufficiently  rapid  to  prevent  the  characters  "  setting 
off,"  as  printers  term  it,  from  one  page  on  to  another  after  folding. 

Xow  to  manufacture  ink  that  shall  dry  at  the  I'ate  aud  in 
the  manner  just  indicated,  no  matter  what  the  size  of  the  page  ot 
writing  or  how  quickly  or  slowly  it  be  written,  no  matter  whether 
the  air  at  the  time  be  dry  or  moist,  or  the  writing  paper  be  unglazed, 
porous  and  absorbent,  or  highly  glazed,  close  and  non-absorbent, 
is  impossible.  Evaporation  proceeds  by  laws  which  man  can 
neither  suspend  nor  hasten.  Thin  up-strokes  written  with  any 
variety  of  ink  inevitably  dry  quicker  than  the  thick  down-strokes 
written  with  the  same  ink,  no  matter  what  the  wishes  or  require- 
ments of  the  writer.  Hence  there  are  defects  in  my  copying  ink 
which  are  inherent  and,  I  fear,  ii-remediable.  In  short,  probably 
no  variation  in  the  mode  of  manufacture  of  copying  ink  of  this 
character  would  result  in  a  writing  fluid  which  could  be  used  by  all 
persons  at  all  times  under  all  circumstances.  Still  the  ink  has  been 
of  the  greatest  service  to  me  myself,  and  should  be  equally  useful 
to  others.  In  purchasing  writing  paper,  it  is  easy  to  avoid  the 
excessively  porous  or  the  very  highly  glazed.  On  the  exceptionally 
hot  days  of  an  exceptionally  hot  summei",  when  all  ink  dries  with 
exceptional  rapidity,  it  is  not  difficult  to  write  somewhat  more 
thickly  than  usual,  and  thus  maintain  the  wetness  of  the  words 
until  a  page  is  completed  ready  for  copying.  In  very  moist  weather 
when  the  finished  document  written  with  this  ink  would  not  dry 
rapidly,  and,  therefore,  would  be  liable  to  become  smeai-ed,  it  is  not 
impracticable  to  use  a  fine  pointed  pen  or  to  hold  your  sheet  before 
a  fire  or  over  a  gas  flame  for  a  moment  or  two.  Lastly,  the 
extreme  facility  with  which  letters  are  copied  with  this  ink,  and 
the  great  convenience  attached  to  the  advantage  of  possessing  tran- 
scripts of  letters,  etc.,  are  cheaply  purchased  at  the  price  of  a  little 
care  and  practice  in  making  one's  up-strokes  and  down-strokes 
pretty  much  of  a  thickness. 

But  I  am  exaggerating  difficulties.     Pi-ocesses,  apparently  prac- 
ticable  when    described,    often   turn    out    hopelessly    impracticable 
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Tvhen  applied.  Conversely,  processes  apparently  impracticable  often 
admit  of  ready  application.  My  description  of  the  use  of  my  ink 
must,  I  am  sure,  convey  an  impression  of  impracticability.  As 
a  matter  of  fact,  however,  I  use  the  ink  from  year's  end  to  year's 
end  without  any  trouble  whatever.  The  case  of  this  ink  is  one  of 
those  in  which  unavoidable  disadvantages  are  compensated  by  an 
amount  of  personal  carefulness  to  which  one  easily  becomes  habitu- 
ated. The  disadvantages,  of  course,  jDreclude  the  introduction  of 
the  ink  into  indiscriminate  wholesale  and  retail  trade.  The  firm  of 
manufacturers  that,  consulting  me  respecting  copying  ink,  enter- 
tained my  suggestion  to  use  such  an  ink  as  this,  went  to  the  expense 
of  pi'ovisionally  patenting  it  in  the  hope  that  before  the  period  of 
provisional  protection  elapsed  it  would  be  improved  sufficiently  to 
render  it  an  ordinary  commercial  article.  They  have  long  aban- 
doned that  hope.  I,  too,  have  now  abandoned  it  sufficieotly  to 
induce  me  to  publish  the  mode  of  making  and  using  the  ink,  in 
order  that  at  least  others  may  enjoy  its  use  to  the  extent  to  which 
I  enjoy  it  myself.  The  ink  is  really  invaluable  to  me.  To 
pharmacists,  retail  tradesmen,  professional  men,  private  persons  and 
others  who  desire  to  keep  copies  of  their  letters  and  writings,  but 
who  do  not  write  enough  to  render  worth  while  the  use  of  acopyiug 
book  and  copying  press  or  the  employment  of  a  junior  clerk  or 
office  boy  for  press  copying,  or  who  may  desire  to  keep  a  private 
copying  book,  this  ink  will  also  prove  invaluable.  The  ink  can  be 
made  by  chemists  and  druggists,  who  also  might  vend  the  article 
with  no  loss  of  dignity.  For  the  sale  of  it  would  be  accompanied 
by  one  of  those  little  intelligent  statements  respecting  mode  of 
use  and  attendant  conditions  which  come  so  naturally  from  the 
pharmacist. 

I  have  only  to  add  the  process  of  prepai*ation.  The  principle  of 
the  method  consists  in  dissolving  a  moderately  powerful  hygroscopic 
substance  in  any  ordinary  ink.  After  experimenting  on  all  such 
substances  known  to  me,  I  give  the  preference  to  glycerine.  Reduce, 
by  evaporation,  ten  volumes  of  ink  to  six ;  then  add  four  volumes 
of  glycerine.  Or  manufacture  some  ink  of  nearly  double  strength 
and  add  to  any  quantity  of  it  nearly  an  equal  volume  of  glycerine. 


The  thanks  of  the  Conference  having  been  voted  to  Professor 
Attfield. 

The  President  said  that  a  variety  of  colours  wex'e  used  now  for 
inks,  and  it  was  possible  that  some  of  the  aniline  colours  might  be 
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capable  of  use,  iu  such  a  manner  as  Professor  Attfield  bad  now 
described. 

Mr.  Ward  (Leeds)  said  be  sbould  imagine  tbe  action  of  glycerine 
on  aniline  ink  would  be  mucli  tbe  same  as  on  ordinary  writing 
ink. 

Professor  Attfield  said  tbis  method  answered  perfectly  well  with 
coloured  inks,  as  well  as  with  black  ink. 

Mr.  Gerrard  remarked  that  a  solution  of  eosine  formed  a  very 
good  red  ink,  but  it  did  not  run  very  easily.  The  addition  of  a 
little  glycerine,  however,  would  make  it  a  first  class  red  ink. 

Mr.  Ekix  hoped  no  one  would  be  led  into  using  eosine  for  red 
ink,  for  though  it  produced  a  beautiful  colour,  it  was  very  fugitive. 

Mr.  K^ATLOR  asked  if  Professor  Attfield  had  examined  copying- 
inks,  and  if  he  had  not  often  found  them  to  contain  glycerine.  He 
knew  some  of  them  did  so,  though  bj  no  means  in  the  proportion 
now  described. 

Professor  Attfield  said  he  had  e^iamined  many  copying  inks, 
and  found  that  as  a  rule  they  contained  some  saccharine  matter, 
but  he  had  met  with  one  or  two  containing  glycerine  in  place  ot 
sugar.  They  were,  of  course,  intended  for  use  with  a  pi'ess,  in  the 
ordinary  way. 


The  next  paper  read  was  a — 

NOTE  OX  TESTS  FOR  NITRITES  IN  POTABLE  WATER. 

Bt  Charles  Eki.x,  F.C.S. 

Attention  has  been  called,  first  by  Griess  and  more  recently  by 
Warington,  to  the  extreme  delicacy  of  the  metaphenylene-diamine 
and  naphthylamine  tests  for  the  detection  of  nitrous  acid.  The 
metaphenylene-diamine  test  gives  a  distinct  reaction  in  a  solution 
of  one  part  of  nitrogen  as  nitrous  acid  in  1,000,000  parts  of  water 
and  the  naphthylamine  test  will  detect  with  ease  one  part  in 
100,000,000  and  with  care  as  little  as  one  part  in  1,000,000,000. 

I  was  curious  to  learn  how  these  tests  compared  with  the  old- 
fashioned  potassium  iodide  and  starch  test,  and  the  results  of  my 
trials  I  thought  of  suSicient  interest  to  bring  before  the  Conference. 
I  found  that  a  solution  in  water  of  one  part  per  1,000,000  of 
nitrogen  as  nitrous  acid  gives  instantly  a  blue  colour  which  rapidly 
darkens  to  a  blue  black.  One  part  in  10,000,000  gives  a  distinct 
blue   in   a  few   minutes,  which   gradually  deepens.     One  i^art  in 
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100,000,000  gives  a  distinct  blvie  in  twelve  Lours,  and  one  part  in 
1,000,000,000  in  forty-eight  hours,  and  by  allowiug  the  solution  to 
stand  some  days  it  is  possible  to  detect  even  smaller  quantities  than 
this.  As  the  naphthylamine  test  has  been  recommended  as  being 
so  much  more  delicate  than  any  known  up  to  the  present,  it  is 
evident  that  the  at  all  events  equal  delicacy  of  the  potassium  iodide 
test  has  never  been  suspected.  I  need  hardly  say  that  the  solutions 
I  experimented  on  were  kept  out  of  contact  with  the  air  in  stoppered 
bottles  and  that  blank  experiments  were  made  with  the  reagents  in 
water  free  from  nitrous  acid. 

One  word  as  to  the  significance  of  the  presence  of  nitrous  acid  in 
spring  and  well  waters.  I  cannot  help  feeling  strongly  that  the 
importance  of  the  estimation  of  nitrites  is  not  sufficiently  realized. 
The  Elvers'  Pollution  Commissioners  gave  in  their  analyses  the 
amount  of  nitrogen  as  nitrates  and  nitrites,  but  gave  no  separate 
estimation  of  nitrites ;  and  the  Society  of  Public  Analysts,  which 
has  recently  sent  out  instructions  to  public  analysts  throughout  the 
kingdom  as  to  how  they  should  return  their  results  in  water 
analysis,  omits  nitrites  from  its  schedule  altogether. 

Now,  the  presence  of  minute  quantities  of  nitrates  and  ammonia 
has  absolutely  no  significance  in  water-analysis,  inasmuch  as  they 
are  sometimes  found  alike  both  in  good  and  bad  waters ;  but  it  is 
very  different  with  nitrous  acid,  which  is  formed  during  the  process 
of  nitrification,  whilst  the  fermentation  is  going  on,  and  is  evidence 
of  the  pi'esence  in  a  water  of  fresh  decomposing  sewage. 

Whether  we  consider,  then,  the  important  evidence  the  deter- 
mination of  nitrites  affords  and  the  infinitesimal  quantities  that  can 
be  detected,  surely  it  is  one  of  the  most  important  items  we  can 
take  note  of.  I  have  never  known  a  well  or  spring  water  containing 
nitrites  that  was  not  proved  to  be  unfit  for  drinking  purposes,  and 
on  the  other  hand,  no  water  which  is  known  to  be  unpolluted  has 
even  yielded  a  trace  of  nitrites.  As  a  matter  of  coui-se,  however,  I 
do  not  advocate  that  the  evidence  afforded  by  any  one  item  in  water 
analysis  should  be  considered  as  absolute. 

What  I  have  said  applies  specially  to  well  and  spring  waters. 
I  am  not  sure  how  far  it  applies  to  river  water.  Thei-e  is  a  notion 
that  under  the  influence  of  vegetation  the  nitrates  when  present  in 
river  water  may  be  partially,  if  not  wholly,  reduced  to  nitrites  ;  but 
though,  to  settle  this  point  for  my  own  satisfaction,  I  have  frequently 
examined  water  containing  a  small  proportion  of  nitrates,  from 
uncontaminatcd  brooks  and  rivers  in  which  aquatic  vegetation  was 
abundant,  I  have  never  detected  the  presence  of  nitrites.     I  do  not 
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forget  that  rain  water  will  sometimes  contain  enough  nitrous  acid 
to  give  a  reaction  with  even  the  metaphenylene-diamine  test,  and 
one  might  reasonably  suppose  that  open  waters,  such  as  rivers  and 
waters  stored  in  reservoirs,  should  give  evidence  of  its  presence. 
As  a  matter  of  fact,  however,  notwithstanding  repeated  trials  with 
unpolluted  vraters,  I  have  never  found  this  to  be  the  case. 


A  vote  of  thanks  was  passed  to  Mr.  Ekin. 

The  President  said  it  was  certainly  a  matter  of  great  practical 
importance  to  be  able  to  discover  the  presence  of  nitrites  or  nitrates 
in  water.  Mr.  Ekin  appeared  to  have  taken  a  very  sound  position 
with  regard  to  the  great  danger  of  passing  over  the  presence  of 
nitrites,  or  confusing  them  with  nitrates,  as  some  authorities  had 
done;  and  at  the  same  time  he  appeared  to  be  thoroughly  justified 
in  the  belief  that  vegetable  growth  was  not  capable  of  reducing 
nitrates  into  nitrites.  He  himself  believed  that  the  presence  of 
nitrites  was  one  of  those  warnings  which  should  render  one  very 
cautious  in  accepting  a  drinking  water  as  fit  for  use. 

Mr.  M.  W.  Williams  said  it  was  new  information  that  the  old 
iodide  of  potassium  and  starch  test  was  more  delicate  than  these 
recently  invented  tests.  He  had  examined  this  matter  himself,  and 
had  made  a  good  many  determinations  of  the  amount  of  nitrous  acid 
in  water  by  means  of  the  metaphenylene-diamine  test,  and  from  his 
own  experiments  he  certainly  should  have  said  that  the  metapheny- 
lene-diamine, although  it  fell  short  of  the  naphthylamine,  was  itself 
more  delicate  than  the  iodide  of  potassium  and  starch  test;  but 
after  hearing  the  paper  he  had  begun  to  doubt  the  conclusions  to 
which  he  had  come,  since  it  appeared  that  Mr.  Ekin  kept  this  iodide 
of  potassium  and  starch  solution  for  twenty-four  hours  or  more, 
which  was  an  experiment  he  had  not  tried.  On  the  other  hand,  it 
must  not  be  forgotten  that  iodide  of  potassium  and  starch  in  an 
acidulated  solution,  when  exposed  to  air  and  to  other  agents,  had 
a,  great  tendency  to  become  coloui'ed.  Every  one  who  was  in  the 
habit  of  titrating  iodine  by  means  of  hyposulphite  of  soda  knew  tliat 
when  the  solution  had  been  decolorized,  if  it  were  allowed  to  stand, 
for  a  time,  for  some  reason — hitherto,  he  believed,  unexplained — 
the  colour  returned,  at  first  very  faintl}',  but  afterwards  it  became 
blue.  From  his  present  information,  he  should  certainly  think  the 
subject  required  further  working  at  before  coming  definitely  to  the 
conclusion  that  the  change  mentioned  really  did  indicate  the  action 
of  nitrous  acid.  He  would  not  venture  for  a  moment  to  dispute 
the  statement  that  the  presence  of  nitrous  acid  indicated  recent 
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sewage  contamination,  because  it  showed  there  must  have  been  a 
certain  quantity  of  nitrites  present.  I^ow,  when  sewage  underwent 
decomposition,  the  first  product  was  that  the  nitrogen  of  the 
albuminous  matter  remained  as  ammonia ;  after  that  the  ammonia 
passed  by  some  kind  of  action  on  the  semi-putrid  mass  into  nitric 
acid ;  it  was  only  very  recent  sewage,  which  had  not  undergone 
2>utrefaction  to  ammonia,  which  caused  the  production  of  nitrous 
acid.  This  was  a  most  important  point.  If  the  albuminoid  matters 
had  already  undergone  putrefaction,  and  become  converted  into 
ammonia,  it  would  mean  that  the  contamination  was  more  remote 
than  was  the  case  "where  nitrites  were  found.  A  short  time 
previously  he  analysed  the  water  of  a  well  in  the  chalk,  near 
Basingstoke,  in  which  he  found  as  much  as  "5  of  nitrous  acid  in 
100,000  parts.  Chalk  waters  usually  contained  a  very  small  amount 
of  organic  matter,  because  of  the  large  mass  of  porous  chalk 
through  which  they  had  been  filtered,  and  he  found  this  water 
contained  very  little  more  than  the  average  amount  of  organic 
matter,  yet  he  ventured  unhesitatingly  to  say  from  the  amount  of 
nitrites  that  there  was  pi'obably  a  source  of  sewage  contaminatioa 
within  100  yards.  The  proprietor  had  the  well  pumped  out  and 
explored,  and  five  or  six  cesspools  were  found  in  the  immediate 
neighboiirhood  which  drained  into  the  well. 

Mr.  J.  Williams  thought  the  question  principally  dealt  with  by 
the  last  speaker  was  hardly  the  one  before  the  meeting,  which,  as 
he  understood  it,  "was  the  extreme  delicacy  of  the  iodide  of  potas- 
sium test  as  compared  with  the  metaphenylene- diamine  test.  He 
would,  however,  point  out  a  source  of  error,  which  might  have 
misled  Mr.  Ekin  in  forming  an  opinion  of  the  extreme  delicacy  of 
iodide  of  potassium  in  the  presence  of  nitrites.  Of  course  iodide  of 
potassium  itself  was  very  seldom  absolutely  pure ;  it  might  contain 
iodate.  But  even  supposing  Mr.  Ekin  had  taken  great  pains  to 
prevent  the  presence  of  iodate,  another  source  of  error  existed, 
"which  many  chemists  overlooked.  It  was  in  the  hydrochloric  acid. 
This  acid  nearly  always  contained  free  chlorine,  and  when  speaking 
of  tests  of  this  extreme  delicacy  it  must  be  remembered  that  the 
quantity  of  hydrochloric  acid  used  was  a  considerable  amount  in 
comparison  to  the  supposed  quantity  of  nitrites  present,  so  that 
something  might  be  really  added  which  would  eliminate  iodine  and 
give  a  fallacious  test.  It  was  so  difficult  to  obtain  hydrochloric 
acid  perfectly  free  from  chlorine,  that  manufacturers  often  got 
blamed  for  the  imparity  of  iodide  of  potassium,  when  the  real  fault 
was  with  the  hydrochloric  acid. 
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Mr.  Ekin  remarked  that  he  always  used  acetic  acid. 

jNIr.  SiEBOLD  said  if  he  had  understood  aright  there  was  no  fear 
of  any  mistake  having  been  made,  such  as  Mr.  Williams  suggested 
was  possible,  as  side  by  side  with  his  experiments  Mr.  Ekin  had 
made  blank  experiments.  If  the  iodide  of  potassium  contained 
iodate,  the  result  ought  to  be  the  same  with  the  blank  experiment 
as  with  the  other.  Mr.  Ekiu  had  just  remarked  that  he  used 
acetic  acid,  and  in  connection  with  that  he  would  point  out  that  it 
had  been  shown  by  Fresenius  that  with  dilute  sulphuric  acid  the 
test  was  of  much  greater  delicacy  than  with  acetic  acid.  He 
recommended  acetic  acid  for  the  liberation  of  nitrous  acid  in  those 
cases  in  which  the  extreme  minuteness  of  its  proportion  rendered 
it  desirable  to  concentrate  it  by  distillation  ;  but  for  the  test  itself, 
no  matter  whether  it  was  applied  to  the  distillate  or  direct  to  the 
water,  sulphuric  acid  was  much  to  be  preferred.  The  liberation  of 
nitrous  acid  from  nitrites  was  as  completely  eiFected  by  acetic  as  by 
sulphuric  acid,  but  not  so  the  liberation  of  hydriodic  acid  from  the 
potassium  iodide  ;  and  it  was  the  reaction  between  the  liberated 
nitrous  and  hydriodic  acids  upon  which  the  delicacy  of  the  test 
depended.  Using  sulphuric  acid,  he  had  often  obtained  an  almost 
instant  coloration  where,  owing  to  the  minuteness  of  the  traces  of 
nitrites,  the  application  of  acetic  in  the  place  of  sulphuric  acid  gave 
either  an  entirely  negative  result  or  yielded  a  coloration  only  after 
a  considerable  time.  But  under  all  circumstances  the  simultaneous 
performance  of  a  blank  experiment,  to  guard  against  error,  was  an 
essential  condition. 

Mr.  Cleaver  said  pharmacists  were  often  called  upon  to  pro- 
nounce upon  the  fitness  of  water  for  drinking  purposes.  The  meta- 
pheuylene-diamine  test  furnished  them  with  a  ready  means  of  deter- 
mining, with  comparative  accuracy,  the  amount  of  nitrous  acid  in 
water,  but  the  test  now  brought  forward  seemed  to  be  superior  to 
it  as  regards  delicacy. 

Mr.  JSTatlor  thought  it  had  been  shown  that  the  iodine  might  be 
set  free  by  some  impurity  contained  in  the  acid  used.  With  refer- 
ence to  the  remarks  made  by  Mr.  Siebold,  he  had  always  used 
sulphuric  acid,  as  sometimes  the  nitrous  acid  would  not  be  set  free 
for  some  time  if  acetic  acid  were  employed.  He  understood  Mr. 
Ekin  to  state  that  he  had  never  found  water  containing  nitrites 
which  did  not  produce  bad  effects  when  taken ;  he  had  always 
condemned  such  waters  himself,  but  still  he  must  say  he  often 
found  that  they  were  constantly  drunk  with  apparent  impunity. 

Mr.  Groves  asked  if  Mr.  Ekin  were  quite  sure  that  the  elimina- 
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tion  of  iodine  and  the  blue  coloration  was  not  sometimes  due  to  the 
presence  of  iron  in  the  ferric  state.  The  ammonia  which  descended 
in  rain-water  became  oxidized  to  nitric  acid  in  passing  through  the 
soil.  Bat  was  there  not  an  intermediate  state  before  it  became 
fully  oxidized,  which  might  account  for  the  presence  of  nitrous 
acid  ? 

Professor  Attfield  said  he  had  always  been  in  the  habit  in 
making  analyses  of  water  to  test  for  nitrites,  and  he  quite  agreed 
that  it  was  very  important  to  determine  their  presence.  He  also 
agreed  with  Mr.  Ekin,  in  thinking  that  the  iodine  and  starch  test 
was  as  good  as  any  of  the  substitutes.  He  had  tried  those  pro- 
posed from  time  to  time,  very  carefully,  though  only  qualitatively, 
aud  had  come  to  the  conclusion  that  the  starch  test  was  as  good  as 
any  of  them.  He  had  never  made  quantitative  experiments  such 
as  Mr.  Ekin  had  now  carried  out.  With  regard  to  the  significance 
of  nitrites  or  nitrous  acid  in  water,  there  could  be  no  doubt,  from 
the  statements  of  many  experimenters,  that  as  a  rule  they  did 
indicate  the  presence  of  contamination  by  recent  sewage.  Mr.  Ekin 
was  not  quite  certain  whether  this  was  so  in  the  case  of  river 
waters ;  he  had  not  much  experience  in  that  direction,  but  he 
thought  he  might  say  that  nitrites  were  occasionally  found  in  very 
deep-seated  springs,  where  one  could  scarcely  imagine  that  there 
was  any  organic  matter.  He  had  also  found  them  in  some  very 
deep  chalk  well  waters,  such  as  the  celebrated  Trafalgar  Square 
well  water — though  not  in  that  particular  one — waters,  which  con- 
tained a  considerable  quantity  of  alkaline  salts,  chlorides,  sulphates, 
carbonates,  and  ammonia.  He  need  not  say  that  in  all  cases  where 
there  was  any  doubt  of  the  purity  of  the  iodide  of  potassium,  blank 
experiments  should  be  made.  With  respect  to  the  reduction  of 
nitrates  to  nitrites  by  organic  matter,  he  would  recall  to  the  members 
a  remark  made  by  the  late  Mr.  Deane,  who,  on  one  occasion,  found 
that  some  very  concentrated  infusion  of  senna  on  being  slightly 
acidified  gave  off  abundance  of  nitrous  fumes.  It  was  known  that 
nitrate  of  potassium  was  in  the  senna.  That  would  seem  to  be  a 
case  of  reduction  by  organic  matter. 

Mr.  A.  C.  Abraham  remarked  that  in  the  old  source  of  the 
Edinburgh  water,  which  was  chalk,*  there  was  a  considerable 
(|uantity  of  nitrates  and  nitrites,  but  no  organic  matter  whatever. 

Mr.  SCHACHT  said  that  on  this  subject  Mr.  Ekiu  was  most  properly 
regarded  as  an  authority,  not  only  in  that  room,  but  in  the  whole 

*  lu  reply  to  a  questiou  by  Mr.  Ekiu,  this  was  subsequently  explaiucci  to  be 
au  old  chalk  bed. 
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chemical  world,  and  anything'  he  told  them  on  the  question  of 
nitrites  in  well  water  they  must  be  grateful  for.  He,  personally, 
having  had  some  little  experience  in  the  estimation  of  well  waters, 
could  not  help  feeling  especially  grateful  for  the  caution  he  had 
exercised  in  indicating  his  opinion  on  the  side  issue  raised  as  to  the 
relevancy  of  the  presence  of  one  or  other  single  ingredient  in  a 
potable  water.  He  was  very  glad  to  hear  him  say  that  too  much 
stress  must  not  be  laid  on  the  presence  of  one  single  ingredient,  and 
hearing  that,  lie  asked  to  make  an  observation  on  one  sentence  which 
did  not  seem  quite  so  cautious  as  the  rest  of  the  paper.  He  under- 
stood Mr.  Ekin  to  say  that,  comparatively  speaking,  he  should  attri- 
bute no  importance  to  the  presence  of  nitrates  in  water ;  but  he 
should  suppose  that  if  he  found  nitrates  and  chlorides  to  any  con- 
siderable extent,  the  absence  of  nitrites  would  not  deter  him  from 
condemning  that  water  as  being  very  probably  contaminated  by 
sewage. 

Mr.  Ekin  in  reply,  said  he  little  thought  ever  to  be  charged  with 
not  laying  sufficient  stress  on  the  presence  of  nitrates ;  on  the 
contrary,  he  was  more  accustomed  to  be  laughed  at  for  laying  undue 
stress  upon  them.  What  he  said  was  that  very  minute  quantities 
of  ammonia  and  nitrates  were  to  be  found  in  both  bad  and  good 
waters.  With  reference  to  the  particular  spring  to  which  Professor 
Attfield  referred  as  containing  nitrites,  so  convinced  was  he  that 
the  water  must  be  contaminated,  that  if  the  locality  were  indicated 
he  would  not  mind  travelling  200  or  300  miles  to  investigate  the 
surroundings  of  the  spring,  to  settle  the  point.  As  to  its  contain- 
ing no  organic  matter,  of  course  the  Professor  could  only  have  been 
speaking  relatively,  because  there  was  no  such  thing  as  water 
without  organic  matter,  and  with  regard  to  ammonia,  its  absence 
was  not  the  slightest  indication  of  purity,  as  it  was  frequently  the 
case  that  the  very  worst  waters,  especially  shallow  well-waters 
were  absolutely  free  from  ammonia.  Mr.  Williams  seemed  to  think 
the  metaphenylene-diamine  test  the  best.  It  was  very  delicate  and 
reliable  if  proper  pains  were  taken,  only  it  was  difficult  to  dis- 
tinguish between  the  brown  colour  of  very  dilute  solutions  and  the 
brown  colour  of  peat  waters.  As  Mr.  Williams  had  very  properly 
said,  it  was  liable  to  precipitate,  except  in  very  dilute  solutions, 
whicli  was  a  drawback  to  any  colour  test ;  but  that  might  be  got 
over  by  redissolving  the  precipitate  and  making  use  of  it  to  dye 
white  floss  silk,  and  being  guided  by  the  depth  of  tint.  Of  course, 
constant  quantities  of  water  and  equal  weights  of  silk  must  be 
taken  to  get  comparative  tests,  and  it  was  surprising  the  marked 
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difference  in  colour  that  a  very  slight  difference  in  strength  would 
make.  Mr.  Siebold  had  already  answered  one  objection  by  point- 
ing out  that  he  had  always  made  blank  experiments,  so  that  the 
objections  Mr.  John  Williams  raised  would  not  apply.  ]\lr.  Siebold 
spoke  positively  about  the  difference  of  sulphuric  and  acetic  acid ; 
he  had  used  them  side  by  side,  and  had  not  observed  it.  He  used 
glacial  acetic  acid  in  pretty  large  quantity.  Another  gentleman 
said  he  had  known  cases  where  people  had  drunk  bad  Avaters  with, 
apparent  impunity  for  years.  Every  one  who  had  to  condemn  water 
was  accustomed  to  have  this  brought  forward  as  an  argument  that 
the  analysis  must  be  wrong.  People,  old  ladies  especially,  seemed 
to  take  it  as  a  personal  insult  when  told  that  the  water  tliey  had 
been  drinking  for  years  was  bad.  He  decidedly  thought,  and  he 
did  not  know  that  there  was  any  doubt  of  it,  that  nitrites  were  an 
intermediate  stage  between  ammonia  and  nitrates.  Some  years 
ago  he  percolated  sewage  through  soil,  but  could  not  set  up  nitrifi- 
cation. Since  then  it  had  been  ascertained  that  nitrification  was 
not  a  mere  process  of  oxidation,  but  rather  one  of  fermentation,  and 
he  had  repeated  his  experiment,  using  soil  that  had  been  in  contact 
with  sewage  a  long  time,  with  the  result  that  the  ammonia  of  the 
sewage  was  oxidized  to  nitrites  first  and  finally  to  nitrates.  Having 
referred  to  the  paper  in  the  Pharmaceutical  Journal  on  bacteria 
investigation,  by  Marpmann,  which  pointed  out  that  where  nitrous 
acid  was  present  in  water,  micrococci  were  also  detected,  and  that 
the  water  should  therefore  be  avoided,  ]\ir.  Ekin  said  that  Mr. 
Groves  had  a  very  troublesome  knack  of  putting  his  finger  on  the 
weak  spot,  and  he  was  afraid  he  had  done  so  on  the  present  occasion. 
He  should  think  it  possible  that  waters  containing  iron  might  inter- 
fere with  the  potassium  iodide  test  for  nitrous  acid. 


The  next  paper  read  was  a — 

XOTE  OX  THE  SOLUBILITY  OF  CARBONIC  xVXHYDRIDE 
IN  CERTAIN  AROMATIC  WATERS. 

Bt  C.  H.  Bothamley, 

Assistant  Lecturer  in  Chemistry,  Yorkshire  College. 

It  has  been  stated  that  carbonic  anhydride  is  more  soluble  in 
peppermint  water  than  in  pure  water.  The  experiments  described 
in  this  note  were  undertaken  with  a  view  to  ascertain  whether  this 
is  really  the  case,  and  whether  the  property  is  common   to    other 
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aromatic  waters.  The  metliod  of  experiment  was  as  follows : — A 
ourrent  of  pure  and  dry  carbonic  anhydride  was  passed  contintiously 
tor  several  hours  into  a  measured  quantity  of  the  water  contained 
in  a  largo  test  tube.  The  test  tube  was  placed  in  a  large  beaker 
full  of  water,  the  temperature  of  which  was  indicated  by  a  thermo- 
meter suspended  in  it.  The  arrangement  of  the  apparatus  is  shown 
in  the  accompanying  sketch. 


^-e- 


A.  Continuous  carbonic  auliydiide  apparatus. 

B.  Drying  tube  filled  partly  with  copper  sulphate  (n),  partly  with  calcium 

chloride  (&). 

C.  Tube  containing  the  aromatic  water. 

D.  Beaker  containing  water  at  a  known  temperature. 

At  the  commencement  of  each  experiment  the  temperature  was 
about  16°  C,  but  it  was  allowed  to  rise  to  17'6^  C,  and  was  kept 
constant  at  this  point.  After  the  gas  had  been  passed  into  the 
liquid  for  several  hours,  the  apparatus  was  disconnected,  the  car- 
bonic anhydride  expelled  from  the  upper  part  of  the  test  tube,  the 
water  transferred  to  a  flask  containing  ammoniacal  calcium  chloride 
solution,  and  the  flask  tightly  corked.  After  standing  overnight, 
the  liquid  was  rapidly  filtered  with  as  little  exposure  to  air  as 
possible,  and,  after  washing,  the  precipitated  calcium  carbonate  was 
dissolved  in  a  measured  quantity  of  normal  hydrochloric  acid,  and 
the  excess'of  acid  determined  by  means  of  standard  alkali.  From 
the  amount  of  calcium  carbonate  precipitated,  the  volume  of  car- 
bonic anhydride  dissolved  in  the  water  could,  of  course,  be  readily 
calculated. 

In  these  experiments  I  have  used,  instead  of  the  ordinary  solution 

F   F 
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of  sodium  hydrate,  a  Iialf-uormal  solution  of  ammonia,  as  recom- 
mended by  Fleischer.  It  can  be  easily  obtained  in  a  state  of  purity, 
does  not  readily  take  up  carbonic  anhydride  from  the  atmosphere, 
and  does  not  deposit  any  flocculent  precipitate  similar  to  that  which 
usually  makes  its  appearance  in  solutions  of  sodium  hydrate.  In 
consequence  of  its  freedom  from  carbonic  anhydride,  the  exact  point 
of  neutralization  is  more  sharply  defined  than  with  ordinary  caustic 
soda,  but,  as  Fleischer  directs,  the  solutions  titrated  must  be  cold. 
Although  the  experiments  were  made  during  the  hottest  part  of  last 
July,  and  the  bottle  containing  the  standard  ammonia  was  fre- 
quently opened,  its  strength  showed  no  appreciable  variation.  The 
hydrochloric  acid  employed  was  titrated  by  means  of  pure  calcium 
carbonate,  a  method  more  rapid  and  at  least  as  accurate  as  precipi- 
tation by  silver  nitrate. 

The  results  obtained  were  as  follows  : — 

Peppermint  Wafer. — Prepared  from  the  English  oil,  without  dis- 
tillation. Specific  gravity  at  18°  C,  compared  with  water  at  the 
same  temperature  =  1"0001. 


I. 

IT. 

III. 

Duration  of  gaseous  cun-ent    2  hours 

6  hours 

5  hours. 

C  Oj  dissolved  by  100  c.c.  of 

-prater        ....     9o-911 

93-478 

94-917 

Mean  =  91-77  c.c. 

Cinnaraon  Water. — Distilled  from  the  bark,  sp.  gr.  18°  C.  =  1'0002. 

I.  II. 

Duration  of  gaseous  current        4  hours        6  hours. 
C  Oo  dissolved  by  100  c.c.  of 

water 99-71  103-16 

Mean  =  101-48  c.c. 

The  addition  of  dilute  ammonia  solution  to  the  cinnamon  water 
produced  a  distinct  yellow  coloration,  and  on  addition  of  calcium 
chloride  a  precipitate  was  formed,  although  no  carbonic  anhydride 
had  been  passed  into  the  liquid.  This  precipitate  consisted  of  some 
organic  compound,  and  dissolved  slowly  in  dilute  hydrochloric  acid. 

Dill  Water. — Distilled  from  the  seeds.  Its  specific  gravity  at 
18°  C.  did  not  difier  to  an  appreciable  extent  from  that  of  pure 
water. 


I. 

II. 

Duration  of  gaseous  current 

6  hours 

4|  hours 

C  Oj  dissolved  by  100  c.c.  of 

water        .... 

97-43 

97'71 

Mean  =  97-57 

c.c. 
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The  following  table  gives  the  volume  of  carbonic  anhydride, 
measured  at  0°  C.  and  760  mm.,  dissolved  by  100  volumes  of  the 
different  aromatic  waters  at  17'5°C.  (63"5°F.): — 


Distilled  water 
Peppermint  water 
Dill  water 
Ciunamon  water 


Sp.  gr. 


1-oono 

1-0001 
1-0000 
1-0002 


Vols.  C  O^  Dissolved. 

94-19 

94-77 

97-57 

101-48 


From  these  numbers  it  is  evident  that  carbonic  anhydride  is 
slightly,  but  only  slightly,  more  soluble  in  the  three  aromatic  waters 
taken  than  the  water.  Whether  the  differences  are  greater  under 
high  pressures  has  not  been  determined. 

I  was  informed  that  when  equal  weights  of  citric  acid  are  dis- 
solved in  distilled  water  and  peppermint  water  respectively,  and 
an  excess  of  sodium  bicarbonate  added  to  each  solution,  there  is 
apparently  a  greater  evolution  of  gas  in  th.e  first  case  than  in  the 
second.  In  order  to  determine  whether  this  is  really  the  case, 
I  adopted  the  following  plan : — A  flask,  A,  of  about  four  ounces 
capacity,  with  a  short  wide  neck,  was  fitted  with  an  indiarubber 
cork  pierced  with  two  boles,  through  one  of  which  passed  a  bent 
delivery  tube,  whilst  the  other  carried  a  glass  rod,  B,  from  the  end 
of  which  was  suspended  a  small  glass  cup,  C.  The  rod  was  lubri- 
cated wdth  glycerine,  in  order  that  it  might  slide  easily,  and  thus 
the  small  cup,  which  was  filled  witb  sodium  bicarbonate,  could  he 
lowered  into  the  liquid  in  the  flask  after  the  apparatus  had  been 
fixed  in  position. 


^^''^''^ 


In  the  flask  were  placed  5  c.c.  of  normal  hydrochloric  acid 
diluted  with  15  c.c.  of  pure  water  or  15  c.c.  of  one  of  the  aromatic 
waters,  as  the  case  might  be.  The  gas  given  off  when  the  sodium 
bicarbonate  was  lowered  into  the  dilute  acid  was  collected  in 
a   graduated  tube  and  carefully  measured.     The  results  obtained 
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are  given  iu  the  followiug  table,  each  numbei'  being  the  mean  of  at 
least  two  concordant  observations  : — 

Gas  given  off. 

5  c.c.  HCl  +  15  c.c.  distilled  -water  .      78-40  c.c. 

,,  +15  c.c.  peppermint  water     .       83-15  c.c. 

+  15  c.c.  dill  water  .        .       79-98  c.c. 

,,  +15  c.c.  cinnamon  water        .       80-52  c.c. 

Since  carbonic  anhydride  is  slightly  more  soluble  in  aromatic 
waters  than  in  pure  water,  we  should  expect  moi'e  gas  to  be  given  off 
when  the  hydrochloric  acid  is  mixed  with  the  latter  than  when 
mixed  vpith  the  former,  but  the  reverse  is  the  case.  In  the  entire 
series  of  experiments  the  lowest  quantity  of  gas  given  off  when  the 
acid  was  diluted  with  an  aromatic  water  was  greater  than  the 
highest  quantity  given  off  when  the  acid  was  diluted  with  distilled 
water.  Similar  results  were  obtained  when  citric  acid  was  used 
instead  of  hydrochloric  acid.  In  all  cases  when  the  acid  is  mixed 
with  an  aromatic  water  and  sodium  bicarbonate  is  added,  the  evolu- 
tion of  gas  is  less  tumultuous  than  when  distilled  water  is  used,  and 
this  fact  has  probably  led  to  the  supposition  that  a  considerable 
quantity  of  the  gas  is  retained  by  the  aromatic  water.  The  expe- 
riments just  described  show  that  this  is  not  really  the  case. 


A  vote  of  thanks  was  passed  to  the  author  of  this  paper. 

The  PRESIDENT  said  that  the  style  of  this  paper  must  have  gratified 
the  meeting  very  much,  as  there  was  such  a  cautious  tone  thi'ough- 
out  the  whole  of  the  observations,  that  entitled  them  to  place 
confidence  in  whatever  results  were  reported;  and  as  this  was 
a  subject  which  had  been  on  the  blue  list  for  some  time,  and  about 
which  no  one  had  been  able  to  offer  definite  evidence,  it  was  very 
satisfactory  that  it  had  now  received  a  final  solution.  It  was  doubly 
pleasing  to  him  to  hear  this  paper,  it  being  a  contribution  from  one 
of  those  schools  of  which  he  had  ventured  to  speak  earlier  in  the 
day,  and  he  hoped  that  in  the  future  there  would  be  an  emulation 
amongst  such  schools  as  to  which  could  do  the  best  for  the  Con- 
ference. If  the  eleven  towns  and  cities  of  which  he  spoke  in  the 
morning  were  each  to  send  papers,  their  successors  might  have  to 
divide  into  two  or  three  sections  in  order  to  get  through  the  work. 

Mr.  SiEBOLD  said  when  engaged  in  business  as  a  pharmacist  in 
Germany  he  never  doubted  for  a  moment  that  carbonic  anhydride 
was  considerably  more  soluble  in  peppermint  water  than  in  plain 
water,  because  he  had  had  many  illustrations  of  the  fact  in  the 
dispensing  of  effervescing  mixtures.  Whenever  peppermint  water 
was  used  in  such  mixtures  the  disengagement  of  the  gas  was  much 
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less  tumultuous  than  when  the  same  mixture  was  made  with  plain 
water.  This  fact,  moreover,  was  well  known  to  many  others,  and 
was,  he  believed,  mentioned  in  several  text-books.  German  phy- 
sicians often  prescribed  peppermint  water  for  effervescing  mixtures 
with  the  special  object  of  retaining  more  of  the  gas  than  plain  water 
could  retain.  The  peppermint  water  he  had  been  in  the  habit  of 
using  in  Germany  was  distilled  from  the  herb,  while  that  used  by 
the  author  of  this  paper  was  made  from  the  oil  without  distillation, 
and  this  difference  might  possibly  account  for  the  discrepancy.  He 
was  rather  surprised  now  to  learn  that,  with  regard  to  this  subject, 
he,  and  many  others  with  him,  had  all  along  been  labouring  under 
an  illusion ;  but,  seeing  that  the  result  of  one  set  of  the  author's 
experiments  seemed  to  be  in  direct  contradiction  with  that  of  the 
other,  he  would  prefer  to  repeat  the  experiments  before  adopting 
such  a  conclusion. 

Mr.  A.  C.  Abraham  asked  whether  the  dissolved  air  was  eliminated 
before  these  estimations  were  made. 

Mr.  Ekix  said  he  was  going  to  ask  the  same  question,  which  had 
an  important  bearing  on  a  branch  of  the  business  which  chemists 
sometimes  had  to  do  with,  namely,  the  making  of  soda  water.  It 
was  well  known  that  if  the  atmospheric  air  were  driven  off  fi'om  the 
water  by  charging  it  with  carbonic  acid  and  then  blowing  that  off, 
much  more  carbonic  acid  would  be  dissolved  than  would  be  the  case 
otherwise,  and  the  soda  water  became  more  pungent.  The  author 
said  his  comparisons  were  with  pure  water,  and  he  presumed  he; 
meant  distilled  water,  which  of  course  would  be  free  from  atmos- 
pheric air,  just  as  much  as  distilled  aromatic  water. 

Mr.  SiEBOLD  remarked  that  in  peppermint  water  made  by  distil- 
lation there  would  be  less  air  than  in  that  made  by  shaking  water 
with  peppermint  oil. 

Mr.  CoxROT  remarked  that  the  author  did  not  say  how  the  pepper- 
mint water  was  made.  He  did  not  know  how  it  could  be  made 
except  by  distillation,  unless  it  was  by  dissolving  the  essential  oil 
in  the  water  by  agitation,  and  then  it  would  not  be  the  peppermint 
water  of  the  Phai-macopoeia.  He  noticed  that  the  density  of  the 
peppermint  water  was  greater  than  that  of  distilled  water,  which 
seemed  strange,  because  the  specific  gravity  of  oil  of  peppenniut 
was  less  than  that  of  distilled  water.  It  seemed  as  if  there  was 
some  mistake  there.  The  density  of  cinnamon-water  was  also  given 
as  1"0002  ;  but  oil  of  cinnamon  was  heavier,  therefoi-e  that  might  be 
so.  Probably  if  the  experiment  had  been  conducted  under  pressure 
the  result  would  have  been  different. 
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Mr.  Cleaver  said  wliether  the  peppermint  water  were  made  by 
distillation  or  from  oil,  the  carbonic  acid  ought  to  be  dissolved  to 
the  same  extent,  if  the  peppermint  had  anything  to  do  with  it. 
Some  years  ago,  when  engaged  in  making  large  quantities  of 
peppermint  water  by  rubbing  up  a  little  in  magnesia  and  after- 
wards filtering,  he  perfectly  remembered  there  was  a  considerable 
magnesia  deposit  on  the  bottom  of  the  vessel  containing  the  water. 
He  did  not  examine  it  at  the  time  to  see  whether  it  was  carbonate 
of  magnesia  ;  he  had  no  doubt  it  was,  and  that  might  be  some  little 
evidence  for  Mr,  Bothamley  to  look  to  in  future. 

Mr.  Stmes  said  if  the  peppermint  water  was  not  prepared  by 
distillation  it  would,  he  presumed,  be  pi-epared,  not  by  rubbing  with 
magnesia,  which  was  a  very  old  method,  but  by  agitation,  and, 
therefore,  he  was  inclined  to  think  there  was  some  importance  in 
the  question  put  by  Mr.  Abraham,  and  that  the  result  was  largely 
dependent  on  the  amount  of  air  present.  Mr.  Ekin  had  called 
attention  to  the  fact,  which  was  well  known,  that  soda-water  makers 
blew  off  the  air  before  the  carbonic  acid  was  introduced ;  now  if 
this  sample  of  peppermint  water  were  made  by  agitation  it  would 
necessarily  contain  a  large  quantity  of  atmospheric  air,  and  to  get 
accurate  results  it  would  be  far  better  that  it  should  be  prepared  by 
distillation. 

]VIi'.  Bothamley  in  reply  said  he  should  certainly  have  been  led 
to  suppose  from  the  evolution  of  gas  when  sodium  bicarbonate  and 
acid  were  dissolved  in  peppermint  water,  that  some  of  the  gas  was 
retained,  but  the  actual  measurements  showed  this  was  not  the  case, 
and,  moreover,  several  experiments  gave  concordant  results.  Of 
course  his  experiments  were  not  made  under  high  pressure,  or  even 
in  an  extra  half  atmosphere.  He  was  inclined  to  think  that  possibly 
more  gas  would  be  retained,  in  the  latter  case,  because  certain 
properties  of  the  peppermint  water  led  him  to  suppose  it  had  con- 
siderably greater  surface  tension  than  pure  water,  and  that  might, 
to  some  extent,  cause  it  to  retain  a  considerable  quantity  of  gas 
driven  into  it  by  pressure.  As  to  the  question  whether  the  air  was 
eliminated,  the  only  way  in  which,  as  far  as  he  could  see,  that  could 
be  done  was  by  passing  the  gas  through  for  a  sufficient  length  of 
time ;  and  the  carbonic  anhydride  was  passed  through  for  different 
times,  varying  from  three  to  six  or  seven  hours,  so  that  in  all  proba- 
bility most  of  the  air  would  be  eliminated.  The  peppermint  water 
was  simply  made  from  the  oil  by  agitation.  The  specific  gravity  of 
peppermint  water  he  thought  must  certainly  be  above  that  of  pure 
water,  because  the  difference  was  too  great  to  be  simply  due  to 
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error  of  experiment.  That  might  be  due  to  the  fact  that  the 
■water  was  not  perfectly  transparent,  and,  in  fact,  being  made  by 
agitation  it  was  not  perfectly  clear.  As  to  the  point  whether  there 
was  carbonic  anhydride  in  the  water  already,  he  was  careful  to 
ascertain  that  by  mixing  the  aromatic  water  with  ammonia  and 
calcium  chloride  in  all  cases.  In  the  case  of  dill  and  peppermint 
water  there  was  the  merest  trace  of  a  precipitate  of  calcium  car- 
bonate ;  cinnamon  water  gave  a  considerable  precipitate,  but  that 
did  not  contain  any  carbonic  anhydride.  Therefore  he  felt  justified 
in  concluding  there  was  no  sensible  amount  of  carbonic  anhydride 
already  present  in  the  waters. 

Professor  Attfield  asked  if  Mr.  Bothamley  had  speculated  on 
the  cause  of  the  increased  solubility  of  carbonic  anhydride  in  these 
waters.  Carbonic  acid  was  soluble  in  oils  ;  but,  probably,  that  did 
not  affect  this  case. 

Mr.  Bothamley  said  the  only  reason  he  could  assign  was  the 
greater  surface  tension. 


The  next  paper  read  was  a — 

NOTE   ON"   OXIDE   OF   ZINC. 
By  K.  p.  Reynolds. 

The  question  proposed  was  to  ascertain  what  amount  of  sulphuric 
acid  existed  in  some  samples  of  oxide  of  zinc,  as  used  in  pharmacy. 

About  17  grams  of  the  oxide  was  edulcorated  with  hot  water,  and 
the  filtrate  after  careful  concentration  was  treated  with  barium 
chloride,  and  any  resulting  barium  sulphate  was  estimated  in  the 
usual  way. 

Experiment  No.  1. — Oxide  of  Zinc,  JluhhiicWs. — This  gave  no  trace 
of  sulphuric  acid. 

Experiment  No.  2. — Oxide  of  Zinc,  "  X.X." — The  preliminary 
qualitative  examination  showed  that  sulphuric  acid  in  combination 
was  clearly  present.  17'2877  grams  of  zinc  oxide  gave  sulphuric 
acid  equivalent  to  2'455  per  cent,  of  anhydrous  zinc  sulphate 
(ZnSOJ. 

The  makers  of  this  sample  alleged  that  it  was  prepai'ed  by  the 
combustion  of  the  metal. 

Assuming  this  statement  to  be  accurate,  the  metal  would  appear 
to  have  been  in  an  impure  condition. 

The  result  of  attempts  to  prepare  a  pure  zinc  oxide  by  precipita- 
tion have  been  published  in  various  numbers  of  the  Pharmaceutical 
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Journal  from  time  to  time.  The  most  important  contributions  to 
onr  knowledge  on  these  points  have  been  made  by  Professor  Red- 
wood and  the  late  Mr.  Stoddart. 

Professor  Redwood  found  that  the  oxides  of  zinc  of  commerce,  at 
the  period  when  his  paper  was  published,  in  1872,  "were  either 
basic  carbonates  or  basic  sulphates  containing  only  from  G4  to  G7 
per  cent,  of  oxide,"  and  Mr.  Stoddart  met  with  a  sample  containing 
9"13  per  cent,  of  sulphite  and  also  a  trace  of  sulphate  of  zinc. 

The  following  experiments  were  undertaken  with  a  view  of 
obtaining  additional  information  on  this  subject : — 

First. — 100  grams  of  crystallized  zinc  sulphate  were  dissolved  in 
300  c.c.  of  water,  and  110  grams  of  crystallized  carbonate  of  sodium 
dissolved  in  300  c.c.  of  water.  The  zinc  solution  was  slowly  filtered 
into  the  solution  of  sodium  carbonate,  which  was  kept  boiling  and 
■well  stirred.  A  protracted  washing  of  the  precipitate  was  continued 
for  some  days,  until  no  trace  of  alkali  vras  shown  by  litmus  paper. 
After  drying,  the  zinc  carbonate  was  tested  for  sulphuric  acid,  and 
gave  distinct  evidence  of  its  presence.  After  conversion  into  zinc 
oxide  by  heat,  tests  gave  the  same  result. 

Second. — 50  grams  of  crystallized  zinc  sulphate  -were  dissolved  in 
600  c.c.  of  water,  and  200  grams  of  crystallized  carbonate  of  sodium 
dissolved  in  400  c.c.  of  water. 

They  were  mixed  as  in  experiment  1,  and  the  precipitate  was 
washed  with  equal  care. 

The  zinc  carbonate  thus  prepared  yielded  much  smaller  traces  of 
sulphuric  acid  than  in  the  previous  case. 

The  use  of  a  large  excess  of  carbonate  of  sodium  evidently  pro- 
duces a  marked  effect  in  the  completeness  of  the  decomposition. 

The  operation  of  filtering  so  bulky  a  precipitaite  is  very  tedious, 
and  this  is  a  case  in  which  the  filter-press  should  prove  a  valuable 
auxiliary. 

By  the  use  of  a  relatively  large  quantity  of  alkali  and  the  employ- 
ment of  a  filter-press,  a  practically  pure  product  could  doubtless  be 
obtained. 

But  the  great  purity  of  Hubbuck's  oxide  is  a  strong  recommen- 
dation of  the  process  of  combustion,  and  with  such  a  standard  of 
purity  within  our  reach,  it  is  to  be  hoped  that  if  the  oxide  should 
be  prepared  by  any  other  means,  it  will  not  be  accepted  if  less  pure 
than  Hubbuck's  product. 

The  above  exjieriments  were  made  in  the  laboratoi'y  of  the 
Yorkshire  Colleare. 
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A  vote  of  thanks  having  been  passed  to  Mr.  Reynolds,  the  Presi- 
dent said  he  should  like  to  hear  any  suggestions  as  to  where  the 
sulphuric  acid  came  from  in  the  sample  which  was  alleged  to  bo 
made  by  combustion.  The  impurity  of  the  metallic  zinc  might 
account  for  the  presence  of  sulphur,  but  it  had  been  stated  that  the 
calcination  of  sulphide  and  various  salts  of  zinc  had  been  sometimes 
adopted  in  order  to  obtain  the  oxide  by  what  was  called  combustion. 

Mr.  Schacht  remarked  that  the  scope  of  the  paper  scarcely  gave 
much  opening  for  discussion.  He  should  like,  however,  to  make 
one  personal  remark — viz.,  that  it  would  be  a  great  gratification  to 
himself,  if  he  occupied  that  chair,  to  find  his  son  bringing  forward 
such  a  paper,  and  he  could  not  help  congratulating  both  the 
President  and  the  author  on  the  paper  he  had  read,  more  par- 
ticularly as  he  had  taken  occasion  to  give  them  all  a  caution  as  to 
the  desirability  by  one  process  or  another  of  getting  the  purest 
possible  article  which  could  be  obtained. 

Mv.  BoTHAMLET  Said  that  with  regard  to  the  sulphur  in  the 
sample  of  zinc  referred  to,  of  course  the  combustion  of  zinc  required 
to  be  aided  by  some  extraneous  heat ;  if  a  gas  furnace  were  iised,  it 
was  not  at  all  diflBcult  to  account  for  the  presence  of  the  sulphur, 
because  most  samples  of  gas  contained  sufficient  sulphur  to  render 
its  presence  perceptible  in  an  oxide  of  zinc.  When  substances  such 
as  carbonate  of  soda  were  heated  over  a  Bunsen  burner,  they  soon 
showed  traces  of  sulphates  derived  from  the  sulphur  in  the  gas. 

Mr.  CoxROT  was  not  quite  certain  whether  the  sample  referred  to 
was  a  commercial  one.  He  had  examined  many  samples  within  a 
year  or  two  and  rarely  found  them  contaminated.  Moreover,  the 
oxide  of  zinc  was  very  bulky  and  highly  porous,  and  would  thus 
offer  a  large  surface  for  the  absorption  of  the  products  of  com- 
bustion of  the  coal  gas  with  sulphuric  acid.  There  were  plenty  of 
commei'cial  samples  in  the  mai'ket  quite  equal  to  Hubbuck's  in 
purity. 

Mr.  SiEBOLD  said  the  presence  of  this  impurity  should  remind 
them  how  often  chemicals  were  impure  to  an  extent  little  antici- 
pated. There  was  a  large  field  for  the  rising  generation  of  students 
to  work  upon  in  this  direction.  It  was  sincerely  to  be  hoped  that 
the  example  set  them  by  Mr.  Reynolds  would  be  followed  by  a 
large  number  of  others.  Now-a-days,  when  so  many  chemists  were 
engaged  in  the  pursuit  of  organic  chemistiy,  inorganic  chemistry 
was  somewhat  negrlected. 
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The  next  paper  read  was  a — • 

NOTE   ON   SULPHATE   OF  BEBERIA. 
By  D.  B.  Dott. 

It  was  my  intention  to  have  ready  for  this  meeting  of  the  Con- 
ference a  j)aper  giving  an  analysis  of  the  so-called  sulphate  of 
beberia,  but  as  I  have  not  yet  been  able  to  complete  all  the 
requisite  experiments,  the  communication  must  be  postponed  to 
another  occasion.  In  the  meantime,  howevei',  I  thought  it  might 
be  of  some  interest  to  send  this  note  containing  a  general  descrip- 
tion of  the  Pharmacopoeia  preparation,  especially  as  statements  of  a 
misleading  tendency  have  at  various  times  been  published  regarding 
the  same. 

The  commercial  sulphate  of  beberia  is  not  a  definite  salt,  but  a 
purified  extract  of  greenheart  bark.  It  contains  about  15  per  cent, 
of  water  (lost  at  110°  C),  and  7"80  per  cent,  of  S  Og,  which  is 
equivalent  to  6o'8  per  cent,  of  beberia  hydrate.  The  percentage  of 
beberia  is  not,  however,  nearly  so  great  as  that,  a  large  pi'oportion 
of  the  S  O3  being  combined  with  other  alkaloids  capable  of  neutral- 
izing acids.  It  is  extremely  difficult  to  determine  exactly  the 
amount  of  beberine  present  in  the  mixture.  This  arises  principally 
from  the  amorphous  nature  of  the  alkaloids,  and  the  impossibility 
of  getting  the  hydrochloride  to  crystallize  unless  nearly  pure. 
Although  we  do  not  know  the  exact  amount  of  beberia  in  the 
"sulphate,"  there  is  good  reason  to  believe  that  the  proportion  is 
much  higher  than  that  indicated  by  Professor  Pliickiger  {Pharni. 
Journ.  [2],  xi.,  193),  whose  method  of  purifying  by  repeated  pre- 
cipitation with  potash  is  attended  with  serious  loss,  on  account  of 
the  solubility  of  the  base  in  the  alkaline  lye.  In  any  case  it  is 
certain  that  there  are  present  in  the  commercial  article,  alkaloids 
capable  of  neutralizing  acids,  amounting  to  about  60  per  cent,  of 
the  preparation,  and  that  they  all  contribute  to  its  value  as  a  tonic 
is  more  than  probable.  Indeed  it  is  doubtful  whether  a  much 
better  preparation  of  the  bark  could  be  obtained  than  the  Phar- 
macopoeia "sulphate,"  at  least  with  our  present  knowledge  of  its 
chemistry.  At  the  same  time  it  would  be  advisable  to  alter  the 
name,  which  does  not  indicate  the  real  nature  of  the  substance, 
the  expression  "sulphate  of  beberia"  properly  applying  to  a  com- 
pound of  definite  chemical  composition. 


A  vote  of  thanks  was  passed  to  Mr.  Dott. 

The  President,  before  adjourning  the  meeting  for  the  day,  said 
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the  members  present  would  Lave  observed  iu  the  Pharmaceutical 
Journal  an  allusion  to  the  title  of  a  paper  on  pharmaceutical 
remuneration  by  Mr.  Proctor,  of  Newcastle.  They  all  knew  how 
well  Mr.  Proctor  Avrote  on  any  subject,  and  it  was  not  surprising 
that  a  wide  feeling  of  interest  should  have  been  excited  by  this 
announcement.  It  might  also  be  recollected  that  the  Editor  of 
the  Fharmaceutical  Journal  alluded  to  this  paper  as  being  somewhat 
siDecial  and  rather  out  of  the  ordinary  line  of  papers  to  be  expected 
at  the  Conference,  and  perhaps  its  very  novelty  might  have  excited 
a  little  unusual  intex'est.  This  paper,  however,  was  not  on  the 
programme,  and  he  wished  to  explain,  on  the  part  of  the  Executive 
Committee,  that  there  was  no  breach  of  faith  on  the  part  of  any  one 
in  this  respect.  The  Editor  of  the  Journal  very  kindly  gave,  as  a 
matter  of  public  information,  a  statement  of  what  papers  had  been 
offered  to  the  Executive  Committee ;  he  could  not  do  more  than 
that ;  he  could  not  and  did  not  state  that  they  had  been  accepted, 
for  the  very  suflficient  reason  that  the  Executive  Committee  had 
not  had  a  meeting.  A  very  large  meeting  of  the  Executive,  larger 
than  he  had  ever  remembered,  was  held  on  the  previous  evening, 
and  the  question  of  the  papers  offered  was  one  of  the  most  impor- 
tant parts  of  its  business.  The  paper  to  which  he  had  alluded  was 
considered  with  others,  and  a  discussion  took  place  whether  it 
should  be  introduced  and  whether  such  a  discussion  as  it  was  felt 
would  be  the  necessary  consequence  of  such  a  paper  being  read 
should  be  a  part  of  the  business  of  that  Conference.  The  members 
of  the  Committee  very  calmly  and  deliberately  came  to  the  con- 
clusion that  they  could  not  consistently  with  their  duty  recommend 
that  the  Conference  should  discuss  this  paper.  Whether  they 
would  be  fortunate  enough  to  give  satisfaction  by  that  decision  he 
did  not  know,  but  it  was  come  to  unanimously  by  a  number  of 
gentlemen  representing  different  parts  of  the  country,  and  that  was 
perhaps  all  that  he  need  say,  except  that  on  representing  to  Mr. 
Proctor  the  feeling  of  the  Executive  Committee,  that  gentleman 
immediately  said  he  should  be  glad  to  meet  their  views  by  withdraw- 
ing the  paper  and  laying  it  before  the  public  in  some  other  form. 

Mr.  Proctor  said  he  had  been  asked  to  read  a  paper,  and  that 
happened  to  be  the  only  subject  on  which  he  felt  prepared  to  write. 
He  wrote  the  paper  and  submitted  it  to  the  Executive,  and  all  he 
wished  was  that  there  should  be  no  feeling  whatever  that  he  had 
broken  faith  with  the  Committee. 

The  Conference  then  adjourned. 
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Wednesday,  August  31. 

The  Conference  resumed  at  half-past  ten  o'clock,  when  the  reading 
of  papers  was  further  proceeded  -with,  the  first  paper  being  a — 

XOTE    01^   SOME    SAMPLES    OF    JAMAICA-GROWN 

JALAP. 

By  Thomas  Greenish,  P.C.S. 

In  July  of  this  year  (1881),  Mr.  D.  Morris,  Director  of  the 
Botanical  Gardens,  Jamaica,  sent  to  Mr.  Holmes,  for  the  Museum 
of  the  Pharmaceutical  Society,  samples  of  the  official  jalap, 
Exogoiimm  purga,  cultivated  in  that  island.  One  sample  consisted 
of  small  tubers  dried  whole,  and  of  this  Mr.  Morris  says  that  "  in 
order  to  dry  these  in  this  state  they  were  obliged  to  select  the 
smaller  tubers  only."  These  tubers  average  2  inches  in  length, 
1^  inches  in  diameter,  and  1^  ounce  in  weight.  The  other  sample 
consisted  of  slices  only  of  larger  tubei-s  dried  artificially.  With 
regard  to  these  he  remarks  that  "  these  slices  are  from  larger  and 
riper  tubers  than  the  others,  and  25robably  they  will  be  found  to 
contain  a  larger  percentage  of  resin." 

The  cultivation  of  jalap  in  Jamaica  has  within  the  last  few  years 
received  some  attention.  The  Fharmaceutical  Journal  [3],  viii., 
p.  6,  1877,  has  the  following  notice  of  it  in  its  editorial : — 

"  Cultivation  of  Jalap  in  Jamaica. 

"  According  to  the  last  Government  report  on  the  Jamaica 
Botanical  Gardens,  it  seems  that  nearly  two  acres  of  land  attached 
to  the  cinchona  plantation  is  now  systematically  cropped  with 
jalap,  the  crops  during  the  past  year  amounting  to  1,700  lbs.,  and  it 
was  estimated  at  the  time  the  report  was  written,  about  the  middle 
of  February  last,  that  at  least  3,000  lbs.  additional  would  be 
obtained  in  the  course  of  a.  few  months,  which  produce  would  bo 
sent  to  England." 

It  was  stated  in  the  "  Month  "  of  September,  1880,  that  jalap  had 
until  lately  been  planted  among  the  cinchonas,  but  was  found  to 
exhaust  the  soil,  and,  therefore,  had  been  removed  into  new  ground. 
The  crops  of  jalap  in  the  year  1879-1880,  amounted  to  14,924  lbs., 
and  sold  in  the  fresh  state  for  £62  3.5.  8c?. 

]\Ir.  Morris  says  further  in  his  letter  accompanying  the  samples 
of  jalap : — 

"  I  am  anxious  to  obtain  some  idea  of  the  commercial  value  of 
the  drug  in  the  London  market,  and  more  especially  the  value  of 
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the  sliced  tubers.  I  find  it  impossible  to  dry  the  tubers  whole 
or  gashed  without  artificial  heat,  and  naturally  this  adds  to  the 
expense  of  the  cultivation.  Should  the  sliced  tubers  obtain  a  fair 
price,  we  could  cure  them  without  artificial  heat  and  save  nearly  20 . 
per  lb.  on  the  cost  of  production.  We  find  that  the  jalap  tubers 
lose  over  70  per  cent,  in  drying,  so  that  it  requires  nearly  1,800  lbs. 
of  green  tubers  to  yield  us  500  lbs.  of  marketable  jalap." 

It  will  be  observed  that  Mr.  Morris  states  in  the  former  part  of 
his  letter  that  the  slices  have  been  dried  by  artificial  heat,  and 
further  on  that  they  can  be  cured  without  artificial  heat. 

I  was  requested  by  Mr.  Holmes  to  examine  the  two  samples  of 
jalap,  the  small  whole  tubers  and  also  the  larger  slices,  with  a  view 
of  ascertaining  microscopically  their  internal  condition,  and  also 
chemically  the  amount  of  resin  in  each. 

The  microscopical  examination  of  the  sliced  tubers  points  to  the 
probability  that  the  slices  were  fairly  dried  before  the  application 
of  any  artificial  heat,  or  the  artificial  heat  must  have  been  very 
cautiously  applied.  The  surface  cuts  mealy,  and  the  starch  grains 
lie  in  the  cells  with  but  few  exceptions  in  an  unaltered  state.  The 
cell  tissue  is  in  its  normal  condition.  The  internal  part  is,  however, 
horny.  In  the  small  tubers,  on  the  other  hand,  dried  whole,  the 
starch  grains  are  in  an  amorphous  condition,  the  cells  being  filled 
wath  matter  more  or  less  granular.  The  texture  internally  is  that 
of  beeswax  with  concentric  rings  of  laticiferous  vessels.  Each 
sample  showed  these  vessels  filled  with  resinous  matter.  The  entire 
internal  portion  bore  evidence  of  the  application  of  heat  whilst 
moist. 

The  chemical  examination  yielded  the  following  results  : 

Tuljer.  Sliced. 

Dried  at  220^-225=  F.,  moisture      .     .     17-3  1-1-1 
P  ,     1  t   1  fl^esiu  insoluble  in  ether 

L-aicmateci  I      (couvolvulin  of  Mayer)     8-27  8-68 

•^i",   ^      I  Eesin  soluble  in  ether    .     0-8G  1-21 

substance      m    ^    i  ■  n  io  n  on 

^ Total  resin \)-16        D'Sy 

or  calculated  on  the  jalap  in  the  state  in  which  it  was  received,  the 
tubers  contained  7*55  per  cent.,  the  slices  8"17  i^er  cent,  of  resin. 

The  resin  had  been  freed  from  every  trace  of  sugar. 

As  a  result  of  these  analyses  it  would  appear  that  Jamaica-grown 
jalap  yields  considerably  less  resin  than  the  average  of  good 
Mexican  jalap  (12-18  per  cent.).  The  minimum  amount  of  resin  in 
a  jalap  intended  for  pharmaceutical  purposes  is  geuei'ally  admitted 
to  be  10  per  cent.     The  samples  approach  more  nearly  that  grown 
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by  Mr.  Smith,  Botanic  Gardens,  Trinity  College,  Dublin,  wbicb 
yielded  9'2-ll"97  per  cent,  of  resin.  It  is  possible  that  by  further 
cultivation  Jamaica-grown  jalap  may  in  time  compete  with  more 
favoured  samples  from  other  countries. 


A  vote  of  thanks  having  been  passed  to  the  author, 

The  President  said  this  subject  was  of  great  importance,  and  not 
the  less  so  because  they  knew  how  much  interest  the  late  Daniel 
Hanbury  took  in  this  question  of  the  cultivation  of  drugs  for  which 
they  had  been  formerly  dependent  on  natural  supplies.  He  was 
reminded  by  this  paper  that  the  report  on  the  Botanic  Gardens  of 
Jamaica  accidentally  came  into  his  hands  some  time  ago,  and  he 
was  the  medium  of  its  being  sent  to  the  Journal.  He  was  glad  to 
see  some  fruit  from  what  seemed  a  trivial  circumstance,  and  it  was 
pleasing  to  know  that  in  the  various  colonies  the  Botanical  Gardens 
supported  by  the  State  were  being  used  for  eliciting  information 
bearing  on  this  question  of  the  cultivation  of  drugs. 

Professor  Tichborne  (President  of  the  Irish  Pharmaceutical 
Society)  said  Mr.  Greenish  had  referred  incidentally  to  a  paper 
which  was  published  by  Dr.  Walter  Smith,  and  as  he  performed  the 
estimations  in  connection  with  that  paper,  it  might  be  interesting  if 
he  gave  his  experience  of  the  English  or  rather  Irish-grown  jalap. 
It  was  not  perhaps  generally  known  that  jalap  can  be  grown 
successfully  in  this  country,  although  it  had  not  been  grown 
commercially.  The  experiments  were  undertaken  in  the  Botanical 
Gardens,  Dublin,  by  Dr.  Walter  Smith,  who  succeeded  in  growing 
very  large  tubers ;  he  had  one  now  in  his  possession  quite  as  large 
as  a  Swede  turnip.  But  their  experience  was  that  the  large  tubers 
were  inferior  to  the  smaller  ones  in  percentage  of  resin,  the  large 
ones  only  yielding  about  9  per  cent.,  whilst  the  smaller  gave  as 
mucb  as  11.  He  took  it  from  these  figures  that  the  jalap  was  really 
a  better  quality  than  that  referred  to  that  day.  The  Irish-grown 
ialap  had  never  been  introduced  into  commerce,  but  there  was  no 
reason  why,  in  a  city  like  York,  where  they  had  such  wonderful 
facilities  for  growing  these  things,  the  experiment  should  not  be 
tried  on  a  commercial  scale. 

Mr.  Plowman  asked  if  Mr.  Greenish  had  any  particular  reason  for 
selecting  a  temperature  of  between  220°  and  225°  for  drying  these 
roots,  and  if  there  were  any  special  constituent  in  the  jalap  which 
retained  moisture  obstinately  at  212°. 

Mr.  Ekin  said  he  understood  Mr.  Greenish  to  say  that  the  tubers 
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were  unmistakably  dried  by  artificial  heat,  and  it  would  be 
interesting  to  know  what  characteristics  decided  him  in  that 
positive  opinion. 

Mr.  CoNROT  having  frequently  had  occasion  to  analyse  specimens 
of  jalap,  said  his  experience  entirely  agreed  with  that  of  Professor 
Tichborne,  that  the  large  tubers  of  Mexican  growth  were  much 
inferior  to  those  of  smaller  size.  Very  fi'equently  there  was  25  per 
cent,  less  resin  in  the  large  tubers,  and  more  starch  proportionately. 

Mr.  J.  R.  Young  (Glasgow)  said  some  years  ago  a  partner  in 
a  very  large  house  in  Calcutta,  knowing  that  jalap  was  very  much 
in  use  amongst  the  natives,  commissioned  his  firm  to  procure 
a  considerable  quantity,  and  they  were  instructed  to  pick  out  the 
largest-sized  tubers  they  could  get. 

Mr.  JoHX  Williams  said  he  should  like  to  inquire  of  Professor 
Tichborne  or  any  other  gentleman  who  had  worked  on  this  question, 
whether  he  had  examined  the  resin  as  to  its  characteristics,  or 
whether  he  had  merely  taken  resin  as  resin.  The  real  question  was, 
what  proportion  was  soluble  in  ether,  and  what  proportion  not  ? 
In  other  words,  whether  the  resin  yielded  by  the  jalap  grown  in 
Ireland  was  as  active  in  its  character  as  the  resin  from  plants 
grown  in  Mexico  ?  To  put  it  in  another  way,  had  they  determined 
the  quantity  of  jalapin  and  convolvulin  ? 

Professor  Tichborxe  said  no  analyses  of  the  Irish-grown  root 
were  made  to  determine  the  amount  of  resin  soluble  in  ether. 

Mr.  Stmes  said  this  appeai'ed  to  be  one  of  those  instances  in 
which  a  medicinal  substance,  when  cultivated  artificially,  lost  some 
of  its  activity,  and  developed  such  matters  as  starch,  for  there 
seemed  to  be  a  larger  proportion  of  starch  in  this  than  in  the 
ordinary  root.  Looking  at  the  specimen,  he  should  have  thought  it 
had  been  dried  very  slowly,  and  therefore  he  was  surprised  to  hear 
it  stated  that  it  had  evidently  been  dried  by  heat.  If  dried  veiy 
rapidly,  he  should  expect  to  find  the  sap  diffused  evenly  through  the 
whole  root,  whereas  it  seemed  by  some  process  to  have  collected 
slowly  towards  the  centre  of  the  slice  where  it  was  abundant,  so 
that  in  each  slice  there  was  a  large  quantity  of  starch  on  each  side 
enclosing  resin,  which  would  seem  to  show  a  slow  collection  of  sap 
towards  the  centre,  and  condensation  there. 

Mr.  Shenstone  said  he  should  have  drawn  rather  the  opposite 
inference  from  the  appearance  described.  He  had  learnt,  only  the 
previous  night,  that  soap  makers,  when  they  wished  to  keep  the 
water  in  the  centre  of  their  soap  and  to  have  a  hard  outside  crust, 
dried  it  as  rapidly  as  possible.      It  seemed  to  him  that  this  hard 
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outside  crust  was  produced  by  rapid  drying,  wliicli  left  the  sap  in 
tlie  middle. 

Mr.  Beady  said  he  had  really  no  knowledge  on  the  particular 
subject  before  the  meeting,  but  as  the  President  had  called  upon 
him  he  might  make  a  few  observations  on  the  cultivation  of  certain 
other  drugs  of  interest  to  the  pharmaceutist.  Some  details  were 
then  given  respecting  the  growth  of  ipecacuanha  and  vanilla  on  a 
commercial  scale  in  India,  a  subject  which  the  speaker  had  last  year 
brought  before  the  Conference  at  its  Swansea  meeting. 

Mr.  Groves  said  it  seemed  to  be  assumed  that  the  centre  portion 
of  these  slices  was  rendered  dark  by  an  excess  of  resin,  but  he  would 
venture  to  suggest  that  it  was  not  so,  and  that  the  appearance  was 
produced  by  an  alteration  of  the  starch  into  dextrin.  The  same  sort 
of  thing  often  occurred  in  the  case  of  aconite  roots,  which  were 
rendered  flinty  by  the  same  means.  It  appeared  like  resin,  but  it 
was  not  resin.  He  remarked  also  an  absence  of  odour  in  these 
roots,  which  instead  of  having  the  fruity  odour,  characteristic  of  the 
Mexican  roots,  appeared  to  be  entii'ely  devoid  of  it.  They  seemed 
to  be  only  adapted  for  making  resin,  and  before  doing  that  it  would 
be  necessary  to  carry  out  the  experiment  suggested  by  Mr. 
Williams. 

Mr.  Greenish,  in  reply,  said  the  statement  that  the  larger  tubers 
yielded  less  resin  did  not  accord  with  the  experiments  made  in 
connection  with  these  tubers.  It  was  evidently  a  very  large  tuber 
from  which  the  slices  were  cut,  as  compared  with  the  smaller 
specimens,  and  they  yielded  slightly  more  i-esin.  With  regard  to 
the  drying,  Mr.  Symes  would  find  that  in  the  paper  he  had  antici- 
pated his  observations.  The  microscopical  examination  of  the  sliced 
tubers  pointed  to  the  probability  that  the  slices  were  fairly  dried 
before  the  application  of  any  artificial  heat.  This  view  was 
suo-gested  by  the  condition  of  the  starch  on  the  two  surfaces  and  also 
the  internal  condition,  as  had  been  pointed  out  by  Mr,  Groves, 
where  the  starch  would  be  found  in  a  partially  dissolved  state.  It 
was  not  resin  in  the  centre,  but  it  represented  starch  in  an  altered 
condition.  In  the  slices  most  of  the  cells  were  full  of  starch  to  near 
the  centre,  and  evidently  little  heat  had  been  applied.  As  had  been 
observed  by  Mr.  Groves,  this  condition  is  found  more  particularly  in 
examining  the  Aco)iitimi  ferox,  which  would  always  be  found  in  this 
beeswaxy  condition  internally.  At  one  time,  in  making  sections  of 
it,  he  thought  it  was  due  to  resin,  and  found  it  so  hard  that  it 
readily  turned  the  edge  of  the  knife,  but  on  putting  it  into  water  it 
became  evident  that  it  was  a  substance  in  an  intermediate  condition 


BRITISH    PHARMACEUTICAL    CONFERENCE.  4-19 

between  stai'cli  and  gum.  He  was  asked  "wliy  lie  had  used  the 
temperature  he  had  named.  It  required  a  considerable  temperature 
to  dry  this  material  effectually,  and  he  did  not  think  it  could  do  any 
possible  harm  to  the  inside.  Mr.  "Williams  would  see  that  the 
proportions  of  resin  insoluble  in  ether  or  convolvulin,  and  that 
soluble  in  ether,  were  given  separately.  He  might  just  remark  that 
the  late  Mr.  Hanbury  took  considerable  interest  in  this  question, 
and  pointed  out  that  several  things  had  to  be  borne  in  mind  with 
regard  to  the  quantity  of  resin,  as  for  instance  the  age  of  tlie  tubers, 
and  their  being  collected  to  the  best  advantage,  and  he  also 
considered  that  a  better  method  of  drying  should  be  adopted.  It 
seemed  that  in  1862,  Mr.  Hanbury  forwarded  a  jalap  plant  to 
Jamaica,  where  it  grew  luxuriantly,  and  it  was  then  considered  that 
it  would  become  an  article  of  commerce,  and  now  in  1881,  it  was 
that  this  large  quantity  was  being  grown  there. 


The  next  paper  read  was  on — 

THE    DETECTION    OF    SALICYLIC    ACID    IN"   URIXE    IX 
ORDINARY    AXD    SPECIAL    CASES. 

By  Louis  Siebold  and  T.  Bradbury. 

Salicylic  acid  is  usually  detected  in  urine  by  the  direct  application 
of  the  well-known  reaction  with  ferric  chloride.  The  first  few  drops 
of  the  reagent  generally  cause  a  pi*ecipitation  of  feri-ic  phosphate ; 
but  on  the  addition  of  a  moderate  excess  of  the  test  solution,  the 
purple-violet  coloration  due  to  the  formation  of  ferric  salicylate 
comes  out  distinctly.  As  this  simple  test  is  sufficiently  delicate  for 
showing  the  presence  of  salicylic  acid  in  the  urine  of  patients  taking 
this  acid,  even  in  the  smallest  medicinal  doses,  it  is  not  easy  to 
understand  why  moi'e  troublesome  modes  of  testing  have  been  and 
continue  to  be  recommended  by  chemists,  except  on  the  supposition 
that  such,  tests  are  either  more  delicate  or  more  trustworthy,  or  that 
they  are  applicable  in  special  cases  in  which  the  usual  direct  test 
may  fail.  Robinet,*  Pagliani,t  and  quite  recently  Borntrager,;J: 
have  recommended  the  precipitation  of  the  phosphoric  acid,  colour- 
ing matter,  etc.,  from  the  urine  by  means  of  lead  acetate,  and  the 
removal  of  the  lead  from  the  filtrate  by  sulphuric  acid,  previous  to 

*  Comptes  Eendus,  Ixxxiv.,  1321. 

t  Gazz.  Chun.  Itah,  1879,  p.  23. 

+  Zeitschrift  fur  Anahjt.  Chem.,  1881,  p.  87. 

G    0 
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the  testing  witli  ferric  chloride.  We  have  examined  this  process 
and  the  various  modifications  of  it  that  have  been  suggested,  and 
find  that  the  advantages  arising  from  the  absence  of  colouring 
matter  and  phosphates  in  the  liquid  to  be  tested  are  more  than 
counterbalanced  bj  the  injurious  effect  of  the  free  acid  and  by  the 
dilution  of  the  urine  resulting  from  the  addition  of  the  lead  solution 
and  acid.  Even  if  the  removal  of  the  lead  by  sulphuric  acid  be 
avoided,  it  would  still  be  necessaiy  to  make  an  addition  of  this  acid 
in  order  to  destroy  the  I'ed  coloration  produced  by  the  reaction  of 
the  fei'ric  chloride  with  the  acetates  introduced.  We  find  the  direct 
mode  of  testing  to  be  preferable  to  the  lead  process,  not  only  on 
account  of  its  simplicity,  but  also  because  it  surpasses  the  latter  in 
delicacy.  It  is  only  in  the  case  of  very  highly  coloured  urines,  and 
in  cases  of  urines  containing  so  minute  a  trace  of  salicylic  acid  as  to 
require  concentration  by  evaporation,  that  the  removal  of  colouring 
matter,  phosphates,  etc.,  afibrds  any  decided  advantage.  In  such 
cases  we  recommend  the  following  process,  by  which  the  intro- 
duction of  acetates  and  of  mineral  or  other  free  acids  is  entirely 
avoided : — 

Mix  the  urine  to  be  tested  with  a  few  drops  of  solution  of 
potassium  carbonate,  or  sufficient  to  render  it  slightly  alkaline,  then 
add  strong  solution  of  lead  nitrate  in  excess,  shake  well,  filter, 
return  the  filtrate  to  the  filter  until  it  passes  through  quite  clear, 
and  now  test  the  clear  liquid  with  a  few  drops  of  a  veiy  weak 
solution  of  ferric  chloride. 

In  all  ordinary  cases,  however,  wc  prefer  the  direct  addition  of 
the  ferric  chloride  to  the  urine.  Should  any  one  inexperienced  with 
the  test  find  the  ferric  phosphate,  which  is  nearly  always  precipitated 
on  adding  the  reagent,  to  cause  any  difficulty  in  observing  the 
colour  reaction,  it  is  only  necessary  to  add  the  iron  solution  drop  by 
drop  until  a  coloration  begins  to  be  perceptible,  then  to  filter  the 
mixture  and  to  test  the  filtrate  with  a  few  more  drops  of  the 
reagent. 

'i  One  difficulty  may  present  itself,  to  which  we  wish  to  draw 
special  attention.  It  is  known  that  diabetic  urine  occasionally 
contains  a  body  forming  a  dark  red  coloration  with  ferric  chloride. 
This  body  is  by  some  chemists  believed  to  be  acetone,  while  others 
consider  it  to  be  the  so-called  aceto-acetic  ether  (ethyl-diacetic 
acid).  We  have  had  a  good  deal  of  experience  with  diabetic  urine 
of  this  kind,  and  feel  convinced  that  the  body  in  question  is  not 
acetone ;  but  it  is  not  our  intention  in  this  paper  to  discuss  the 
nature  of  this  substance.      Our  only  object  in  referring  to  it  here  is 
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to  show  how  the  disturbing  influence  of  its  colour  reaction  with 
ferric  chloride  on  the  test  for  salicylic  acid  may  be  overcome.  If 
diabetic  urine  containing  this  substance  is  acidified  with  a  few  drops 
of  hydrochloric  acid,  then  shaken  with  an  equal  volume  of  pure 
ether,  the  ether  decanted  and  allowed  to  evaporate  in  a  dish  without 
heat,  and  the  dish,  after  the  complete  volatilization  of  the  ether, 
left  for  some  hours  in  an  exsiccator  over  sulphuric  acid  and  finally 
heated  on  a  water-bath  for  about  fifteen  minutes,  the  residue,  if  any, 
when  treated  with  a  small  quantity  of  water  and  a  drop  of  weak 
ferric  chloride  solution,  will  not  j^i^oduce  any  coloration,  provided 
that  salicylic  acid  was  absent.  But  in  the  presence  of  this  acid  the 
usual  violet  coloration  will  be  instantly  developed.  In  this  manner, 
it  is  easy  not  merely  to  distinguish  the  iron  reaction  of  salicylic  acid 
from  that  of  the  said  decomposition  product  of  sugai',  but  also  to 
detect  that  acid  in  the  simultaneous  presence  of  the  latter. 

In  conclusion,  we  wish  to  mention  an  observation  which  may  be 
of  some  interest  to  the  medical  profession.  A  short  time  ago  one 
of  us  detected  salicylic  acid  in  the  nrine  of  a  person  who  had  not 
taken  that  acid  or  any  preparation  of  it  internally.  The  question 
arose  whether  its  presence  in  the  urine  could  be  attributed  to  the 
outward  use  of  a  salicylic  acid  ointment  which  had  been  applied 
for  some  days  previous.  Experiments,  made  on  ourselves,  showed 
that  salicylic  acid,  externally  applied  in  the  form  of  an  ointment,  is 
absorbed,  and  can  be  detected  in  the  urine  in  less  than  twelve  hours 
after  the  application.  In  one  instance  its  occurrence  in  the  urine 
was  noticed  for  three  days  after  the  use  of  the  ointment  was 
discontinued. 


A  vote  of  thanks  having  been  passed  to  the  authors, 
Professor  Tichborne  said  it  had  been  stated  that  carbolic  acid 
was  formed  naturally  in  certain  diseases,  and  that  lately  it  had  been 
demonstrated  in  some  of  the  hospitals,  or  rather  it  had  been 
demonstrated  not  that  cai'bolic  acid  was  formed,  but  that  there  was 
some  substance  in  the  nrine  which  gave  the  same  colour  reaction, 
and  was  put  down  under  the  name  of  carbolic  acid.  If  that  were 
so,  of  course  it  would  have  similar  reactions  to  salicylic  acid  and 
might  account  for  a  similar  appearance  in  diabetic  urine. 

Professor  Attfield  said  the  reason  for  regarding  the  ferric 
chloride  reaction  with  a  little  disfavour  had  only  been  the  difficulty 
with  diabetic  urine.  As  far  as  he  knew,  most  chemists  had  always 
used  ferric  chloride  as  a  test  for  salicylic  acid,  only  taking  care,  of 
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coni-se,  to  apply  it  to  urine  not  diabetic.  The  alternative  process 
■whicli  the  authors  had  given  would  now  render  even  that  precaution 
unnecessary. 

Mr.  G-EKKARD  said  it  had  been  mentioned  that  the  ingestion  of 
salicylic  acid  was  demonstrated  by  its  presence  in  urine.  It  had 
been  recently  shown  by  Mr.  North,  in  The  Practitioner,  that  the 
first  change  which  took  place  when  salicylic  acid  was  taken  was  its 
conversion  into  salicyluric  acid,  and  this  change  went  on  whilst 
there  was  any  glycol  present,  but  as  soon  as  that  disappeared,  then 
salicylic  acid  only  was  present  in  the  urine. 

Mr.  Plowman  said  he  should  like  to  know  whether  any  definite 
analysis  had  been  made  proving  the  presence  of  carbolic  acid  in 
diabetic  urine.  Several  samples  had  been  submitted  to  him  where 
carbolic  acid  had  been  absorbed  into  the  system  from  dressing 
wounds,  and  of  course  the  urine  then  had  a  very  dark  colour,  but 
it  was  wholly  unlike  diabetic  urine.  He  had  been  asked  to  ascertain 
whether  carbolic  acid  was  present  or  not  in  samples,  the  colour  of 
which  was  evidently  due  to  the  absorption  of  carbolic  acid  from  the 
dressing  of  wounds,  but  hitherto  he  had  been  perfectly  unable  to 
detect  a  trace  of  carbolic  acid  in  them.  He  hoped  to  be  soon 
working  further  on  the  subject,  and  to  ascertain  how  the  carbolic 
acid  was  eliminated,  but  at  present  he  was  not  able  to  find  it  as 
such. 

Mr.  SiEBOLD,  in  reply  to  Professor  Tichborne,  wished  to  state  that 
in  the  course  of  a  long  experience  in  urine  testing  he  had  never  met 
with  a  single  instance  in  which  ferric  chloride,  applied  directly  to 
urine,  showed  any  indication  of  carbolic  acid,  and  therefore  the 
apprehension  of  any  risk  of  confounding  carbolic  acid  with  salicylic 
acid  might  be  at  once  dismissed.  Carbolic  acid,  he  believed,  had 
been  observed  in  urine,  but  never  in  such  quantity  that  the  direct 
application  of  the  test  with  ferric  chloride  would  indicate  it.  The 
only  instance  in  which  any  difficulty  would  present  itself  was  the 
one  alluded  to  in  some  diabetic  urines — by  no  means  in  all — where 
this  so-called  acetone  produced  a  peculiar  red  coloration,  not  unlike 
that  produced  by  the  salicylic  acid.  How  to  proceed  in  that  case 
had  been  shown  in  the  paper.  Putting  that  risk  on  one  side,  there 
was  no  instance  known  to  him  in  which  any  other  than  the  ordinary 
mode  of  testing  need  be  employed,  unless  an  abnormally  high  colour 
of  the  urine  should  make  the  preliminary  treatment  described 
desirable. 
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The  next  paper  read  was  a — 

I^OTE  ON  THE  ALLEGED  PRESENCE  OF  NICOTINE  IN 
INDIAN  HEMP. 

By  Louis  Siebold  axd  T.  Bradcuky. 

In  a  paper  on  Indian  Hemp,  published  in  the  Pharmaceutische 
Zcitschrift  fiir  Russland,  1876,  p.  705,  Dr.  Preobaschensky  an- 
nounced that  he  had  isolated  from  this  drug  a  volatile  alkaloid 
identical  -with  nicotine,  and  that  he  believed  this  base  to  be  its 
active  principle.  The  correctness  of  this  statement  was  shortly 
afterwards  called  in  question  by  Professor  DragendorfiF  and  Dr. 
Marquiss  on  account  of  the  striking  difference  between  the  phy- 
siological action  of  Indian  hemp  and  that  of  tobacco  (see  Year- 
Boole  of  Pharmacy,  1878,  p.  248).  As  a  probable  source  of  error, 
these  chemists  suggested  that  the  Cannaljis  Indica  used  by  Dr. 
Preobaschensky  in  his  investigation  might  have  accidentally  con- 
tained an  admixture  of  tobacco  or  of  some  other  herb  containing  a 
volatile  base.  Nothing  further  was  heard  on  this  subject  from 
either  side,  and  the  presence  or  absence  of  nicotine,  or  indeed  of 
any  alkaloid,  in  Indian  hemp  has  thus  remained  a  matter  of  un- 
certainty. 

In  order  to  settle  the  not  unimportant  question  whether  or  not 
nicotine  is  a  constituent  of  Cannabis  Padica,  we  have  recently 
worked  up  ten  pounds  of  the  drug  in  a  special  search  for  this  alka- 
loid. The  process  we  adopted  for  its  extraction  was  first  tested 
upon  a  mixture  of  Indian  hemp  and  one-eighth  of  its  weight  of 
leaf  tobacco,  and  subsequently  on  a  similar  mixture  containing  but 
half  a  drachm  of  tobacco  to  eight  ounces  of  the  hemp.  In  both 
cases  the  result  was  very  satisfactory,  nicotine  being  obtained  in 
either  instance  in  sufficient  quantity  to  ensure  its  identification  by 
its  character  and  tests.  The  same  process  was  then  applied  to  the 
ten  pounds  of  pure  Indian  hemp,  the  modus  operandi  being  as 
follows  : — The  hemp  was  placed  in  a  still  with  a  suitable  quantity 
of  water  rendered  powerfully  alkaline  by  caustic  soda,  and  heated 
by  steam  until  fully  one-half  of  the  water  had  passed  over.  The 
distillate  was  neutralized  with  oxalic  acid  and  slowly  evaporated  to 
perfect  dryness  at  a  temperature  not  exceeding  70°  C.  The  dry 
and  pulverized  residue  was  treated  four  times  in  succession  with 
anhydrous  ether,  the  ether  in  each  case  carefully  poured  off  and 
rejected,  the  powder  again  dried,  and  then  extracted  with  alcohol 
in  order  to  separate  any  oxalate  of  nicotine  from  the  ammonium 
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oxalate.  The  filtered  alcoholic  solution  was  evaporated  at  a  very 
moderate  heat,  the  residue  dissolved  in  water,  the  filtered  solution 
twice  shaken  with  ether,  and  the  ether  decanted  and  rejected.  The 
aqueous  solution  was  then  rendered  strongly  alkaline  by  caustic 
soda,  again  shaken  Avith  ether,  the  ethereal  solution  carefully  de- 
canted, and  this  treatment  with  ether  repeated  several  times.  The 
united  ethereal  solutions  were  filtered  and  allowed  to  evaporate  on 
a  large  watch  glass  at  an  ordinary  temperature.  There  remained  a 
small  quantity  of  a  thick,  oily,  yellowish  liquid  which,  after  being 
left  in  an  exsiccator  over  sulphuric  acid  for  four  hours,  dried  up  to 
a  transparent  varnish.  The  substance  thus  obtained  had  a  strong, 
peculiar,  somewhat  mice-like  odour,  which  became  more  striking 
still  on  the  application  of  heat,  without,  however,  possessing  the 
characteristic  pungency  of  nicotine.  The  odour  somewhat  re- 
sembled that  of  conine,  but  was  decidedly  less  powerful  and  less 
nanseous.  This  substance  was  soluble  in  alcohol  and  ether,  but 
only  slightly  soluble  in  water,  and  still  less  soluble  in  solutions  of 
caustic  alkalies.  It  was  powerfully  alkaline  to  test-paper  and  capable 
of  neutralizing  acids.  From  its  combinations  with  acids  it  was 
again  precipitated  by  alkalies.  Its  solutions  showed  the  following 
behaviour  towards  reagents  : — 

Platinum  perchloride  produced  a  pale  yellow  precipitate,  which 
disappeared  on  boiling,  but  gradually  reappeared  on  cooling. 

Solution  of  iodine  in  iodide  of  potassium  produced  a  kermes- 
coloured  precipitate,  which  slowly  disappeared  again. 

Mecuric  chloride  formed  a  white  precipitate,  soluble  in  excess  of 
ammonium  chloride. 

Tannic  acid  produced  a  copious  white  precipitate. 

Hydrochloric  acid,  nitric  acid,  and  sulphuric  acid,  when  dropped 
upon  the  substance,  did  not  produce  any  characteristic  colorations. 

Chlorine  water  added  to  the  aqueous  solution  produced  a  strong 
white  turbidity. 

The  alkalinity  of  the  substance,  its  power  of  neutralizing  acids, 
its  reprecipitation  from  the  acid  solutions  by  caustic  alkalies,  and 
its  reactions  with  platinum  perchloride,  iodine  solution,  mercuric 
chloride,  and  tannic  acid  afford  collectively  the  strongest  possible 
proof  of  its  being  an  alkaloid.  It  differs  from  both  nicotine  and 
conine  in  not  being  a  liquid  ;  from  nicotine  in  particular  by  its 
markedly  different  odour,  its  very  slight  solubility  in  water,  and 
the  reaction  of  its  aqueous  solution  with  chlorine  water;  from  conine 
by  its  I'eaction  with  platinum  perchloride,  and  its  odour. 

A  further  chemical  examination  of  this  alkaloid  was  impossible, 
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as  its  entire  quantity  amounted  to  little  more  than  two  grains,  and 
therefore  no  more  than  was  required  for  ascertaining  its  behaviour 
towards  solvents  and  reagents.  Possibly  our  process  may  have 
involved  the  loss  of  a  considerable  portion  of  the  base  ;  but  it 
should  be  borne  in  mind  that  our  investigation  was  undertaken 
with  the  special  object  of  proving  the  presence  or  absence  of 
nicotine,  and  that  while  working  in  this  direction  we  incidentally 
discovered  the  existence  in  Indian  hemp  of  a  volatile  alkaloid 
different  from  the  one  we  searched  for.  The  asserted  presence  of 
nicotine  in  this  drug  may  now  be  considered  as  definitely  dis- 
posed of. 

Pending  further  investigations,  we  propose  for  the  volatile  alka- 
loid of  Indian  hemp  the  provisional  name  "  can7iabi)iine."  We 
intend  to  continue  our  research  with  a  much  larger  quantity  of 
material,  so  as  to  obtain  a  sufficient  amount  of  the  base  in  a  pure 
condition,  as  well  as  of  its  platino-chloride,  auro-chloride  and  other 
salts,  for  a  fuller  study  of  its  characters  and  composition.  The 
results  we  hope  to  communicate  to  the  Conference  at  its  next 
meeting. 

Our  best  thanks  are  due  to  Messrs.  Evans,  Sons  &  Co.,  of  Liver- 
pool, and  to  Mr.  M.  Conroy,  for  their  kind  liberality  in  supplying 
the  material  for  this  research  and  conducting  the  necessary 
distillations. 


The  President,  in  proposing  a  vote  of  thanks  (which  was 
carried)  to  the  authors,  said  a  new  alkaloid  was  not  discovered 
every  day,  and  he  might  congratulate  the  authors  of  this  paper  on 
that  having  been  their  result.  He  trusted  further  researches  would 
be  made  on  this  subject,  for  Avhich  the  Conference  had  funds  at 
disposal,  and  he  hoped  the  authors  would  if  necessary  apply  for 
a  grant. 

Mr.  Martindale  asked  if  there  had  been  any  opportunity  of 
having  this  new  alkaloid  tried  physiologically.  The  physiological 
action  of  nicotine  was  well  known,  and  if  the  test  wei-e  applied  it 
would  almost  indicate  at  once  whether  it  was  nicotine  ;  although  he 
was  quite  satisfied  that  the  chemical  evidence  brought  forward  was 
sufficient  to  show  that  it  was  not. 

Mr.  Groves  said  no  doubt  the  authors  of  the  paper  had  entirely 
succeeded  in  their  original  intention  of  disproving  the  presence  of 
nicotine  in  Indian  hemp,  but  he  was  not  sure  that  they  had  proved 
the  existence  in  the  herb  of  a  volatile  alkaloid  of  another  kind.     It 


45G  BRITISH    PHARMACEUTICAL    CONFERENCE. 

seemed  to  liim  very  likely  that  the  alkaloid  bad  been  produced  iu 
process  of  extraction  by  the  action  of  a  powerful  alkali  on  some 
constituent  of  the  bemp.  He  would  suggest  tbat  wben  tbey  re- 
peated tbe  experiment,  instead  of  using  canstic  soda  or  potash  they 
should  try  the  action  of  lime  or  magnesia  in  isolating  this  volatile 
substance,  when  it  was  very  possible  they  would  not  succeed  in 
getting  any  at  all.  Of  course  the  small  quantity  of  2|  grains  from 
10  lbs.  prohibited  the  assumption  that  this  volatile  substance  could 
be  the  active  principle  ;  but  possibly  in  the  researches  which  were 
to  follow,  the  authors  would  see  if  they  could  not  extract  the  really 
active  principle  of  Indian  hemp  and  produce  it. 

Mr.  Gerraed  held  the  same  views  as  Mr.  Groves  as  to  the  use  of 
caustic  potash  in  detecting  the  presence  of  a  volatile  alkaloid.  It 
brought  about,  no  doubt,  changes  which  might  result  in  the  pro- 
duction of  an  alkaloid.  It  was  a  very  good  plan  in  conducting  I'e- 
searches  to  first  demonstrate  the  presence  of  alkaloids  in  plants  as 
follows  : — After  a  resinous  extract  had  been  prepared,  to  treat  that 
with  water  before  it  had  been  treated  with  any  chemical  reagent 
whatever,  and  to  apply  alkaloidal  reagents,  and  thus  establish  to 
some  degree  the  presence  of  an  alkaloid.  He  should  like  to  know 
whether  Mr.  Siebold  did  apply  any  reagent  previous  to  his  distilla- 
tion to  demonstrate  the  presence  of  an  alkaloid. 

Mr.  A.  C.  Abraham  said  that  anybody  who  had  made  extract  of 
Indian  hemp  would  have  observed  that  when  the  evaporation  was 
conducted  to  a  certain  point,  there  was  a  liquid  portion  -which 
separated  from  the  solid  portion,  and  for  some  time  resisted  the 
action  of  heat.  When  he  first  saw  this  statement  regarding 
nicotine,  it  struck  him  immediately  that  this  was  very  similar  to 
nicotine,  because  nicotine  did  decompose  in  this  way  when  subjected 
to  heat.  If  it  were  not  nicotine  it  might  possibly  be  some  alkaloid 
of  a  similar  nature  which  decomposed  in  a  similar  manner.  The 
odour  was  rather  striking  during  that  part  of  the  process. 

Mr.  Siebold  said  he  believed  the  oily  substance  just  referred  to 
was  nothing  but  the  volatile  oil  of  Indian  hemp.  They  had  met 
with  tbat  oil  over  and  over  again  during  their  experiments,  and 
been  a  good  deal  troubled  with  it.  Its  presence  had  made  it  neces- 
sary that  the  process  should  be  somewhat  longer  than  it  otherwise 
would  have  been.  With  regard  to  the  remai'k  made  by  Mr.  Mar- 
tindale,  they  had  not  had  sufiicient  material  to  go  into  the  physio- 
logical question ;  it  was  one  of  those  points  which  they  had  re- 
served for  the  future.  With  reference  to  the  fact  that  they  got  so 
small  a  yield  of  the  alkaloid,  he  wished  to  say  they  had  reason  to 
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believe  that  there  existed  in  Indian  hemp  a  much  larger  proportion 
of  this  alkaloid,  but  their  pi-ocess,  though  well  adapted  to  the 
isolation  of  nicotine,  was  probably  a  wasteful  one  as  applied  to  the 
isolation  of  this  alkaloid.  Ho  spoke  confidently  on  this  subject 
because  they  noticed  in  the  various  evaporations  of  the  oxalate  of 
the  alkaloid  that  a  decomposition  took  place,  and  that  each  time  it 
was  repeated  there  was  a  loss  of  the  alkaloid  by  decomposition.  In 
reply  to  Mr.  Groves'  remark  that  the  alkaloid  they  obtained  might 
have  been  formed  by  the  action  of  the  caustic  soda  upon  some  other 
nitrogenous  constituent  of  the  drug,  he  would  like  to  remind 
the  meeting  that  distillation  with  caustic  alkali  was  the  first  step  in 
the  process  generally  adopted  for  the  extraction  of  nicotine  from 
tobacco  and  of  conine  from  hemlock,  and  the  first  step  also  in  the 
recognised  mode  of  isolating  these  and  other  poisonous  volatile 
alkaloids  in  forensic  analysis.  As  such  it  had  been  recommended 
and  employed  by  great  analytical  authoi'ities  who  would,  in  his 
ojDinion,  have  I'ecoguised  the  risk  of  an  error  due  to  the  formation 
of  artificial  volatile  alkaloids  of  similar  chemical  properties,  if  such 
a  risk  were  likely.  It  was  not  impossible,  however,  that  in  the 
case  of  Indian  hemp  the  alkali  might  have  the  action  mentioned  by 
Mr.  Groves.  At  any  rate  they  had  no  proof  to  offer  to  the  contrary, 
and  his  suggestion  would  therefore  receive  their  fullest  considera- 
tion.    They  were  obliged  to  him  for  making  it. 


The  next  paper  was  on — 

COMMERCIAL  SPECIMENS  OF  HYDROBROMIC  ACID. 

Bt  J.  C.  Thresh  and  R.  Wright. 

Some  little  time  ago  we  had  occasion  to  prepare  a  little  bromide 
of  sodium,  required  in  dispensing  a  prescription,  and  were  surprised 
to  find  that  upon  adding  hydrobromic  acid  to  the  requisite  quantity 
of  solution  of  bicarbonate  of  soda,  a  copious  precipitate  of  cream  of 
tartar  was  thrown  down.  This  sample  of  acid  had  been  obtained 
from  a  wholesale  house,  therefore  we  ourselves  prepared  a  quantity 
by  what  is  known  as  Fothergill's  process.  This  acid  reacted  with 
alkalies  in  a  similar  manner.  In  making  it,  it  was  noticed  that 
only  a  fraction  of  the  theoretical  amount  of  potassium  acid  tartrate 
was  thrown  down,  and  that  when  the  acid  was  gradually  added  to 
the  bromide  solution  a  point  ultimately  was  reached,  beyond  which 
the  addition  of  more  acid,  or  of  more  bromide  and  acid,  failed  to 
cause  any  further  precipitation.     This  statement  appears  to  hold 
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good  also  for  the  action  of  tartaric  acid  ob  tlie  chloride,  iodide,  and 
cyanide  of  potassium. 

To  determine  really  the  hydrobromic  acid  strength  of  acids  pre- 
pared by  this  process,  four  samples  were  made  with  the  proportions 
of  acid  and  bromide  theoretically  required  to  produce  solutions  of 
five,  ten,  fifteen,  and  twenty  per  cent,  respectively. 

A  little  reflection  will  render  it  evident  that  the  amount  of  q^lkali 
necessary  to  neutralize  a  given  quantity  of  such  a  solution  will  be 
less  than  that  required  to  neutralize  the  tartaric  acid  originally 
added,  by  an  amount  corresponding  to  the  acid  tartrate  precipitated, 
and  consequently  to  the  hydrobromic  acid  libex'ated,  unless  we 
assume  that  acid  tartrate  of  potassium  is  formed  but  not  precipi- 
tated. That  such  is  not  the  case  will  shortly  be  demonstrated.  By 
this  method  we  obtained  the  following  results : — 

Theoretical  percent.  Amount  of 

of  Hydrobromic  Acid.  Acid  found. 

5  per  cent.          1-8 

10        „                 3-8 

15         „                 7-6 

20         „                  8-7 

A  complete  table  of  such  equivalents,  with  certain  corrections 
not  here  taken  into  account,  would  doubtless  be  interesting  as  a 
chapter  in  chemical  statics,  but  would  be  of  little  interest  phar- 
maceutically  beyond  showing  that  within  certain  limits  the  stronger 
the  solution  of  bromide  and  acid,  the  greater  relatively  is  the  pro- 
portion of  hydrobromic  acid  produced.  In  the  examples  given  the 
numbers  in  the  first  column  increase  in  arithmetical  progression, 
whilst  the  three  first  numbers  in  the  second  colamn  increase  in 
geometrical  progression.  After  the  liquid  comes  to  contain  15  per 
cent,  of  hydrobromic  acid,  little  or  no  increase  in  strength  is  caused 
by  adding  more  potassium  bromide  and  tartaric  acid. 

Clearly,  therefore,  if  it  is  desirable  to  make  the  acid  by  this 
process,  the  reacting  substances  should  be  dissolved  in  water  in 
such  proportions  as  to  form  theoretically  a  15  per  cent,  solution, 
when  an  acid  of  from  7  to  8  j^er  cent,  will  be  produced.  This 
strength  is  about  the  maximum  obtainable  by  this  method,  and  that 
in  which  the  largest  proportion  of  the  materials  used  react  upon 
each  other. 

Mr.  A.  'N.  Palmer,  in  a  paper  published  in  the  Pharmaceutical 
Journal,  March  1,  1879,  gives  an  account  of  the  examination  of  some 
acids  made  by  Fothergill's  and  Wade's  processes,  and  arrives  at 
the  conclusion  that  these  acids  contain  the  theoretical  quantity  of 
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hydric  bromide,  and  are  simply  contaminated  by  the  presence  of  the 
cream  of  tartar  held  in  solution  by  the  acid. 

That  such  is  not  the  case  we  consider  proved  by  the  fact  that 
when  the  acid  thus  prepared  is  evaporated  to  a  syrupy  consistency, 
and  placed  aside  to  crystallize,  the  greater  portion  of  the  saline 
mass  consists  of  potassium  bromide,  the  excess  of  tartaric  acid 
remaining  in  solution.  Again,  on  Mr.  Palmer's  supposition,  we 
cannot  reasonably  account  for  the  fact  that  after  the  addition  of 
a  certain  amount  of  acid  and  bromide  no  further  precipitation  of 
cream  of  tartar  takes  place. 

When  for  potassium  bromide  we  substitute  potassium  chloride, 
and  attempt  to  make  hydrochloric  acid  by  action  of  tartaric  acid  on 
this  salt,  the  proportion  of  bitartrate  precipitated  is  still  smaller, 
a  result  to  be  accounted  for  either  by  supposing  aqueous  hydro- 
chloric acid  to  be  a  better  solvent  for  this  salt  than  hydrobromic 
acid,  or  more  reasonably  that  the  presence  of  a  smaller  quantity  of 
this  more  powerful  acid  prevents  the  further  action  of  tartaric  acid 
on  the  chloride. 

These  considerations  lead  us  to  conclude  that  this  medicinal  agent 
is  not  what  it  is  usually  considered  to  be,  containing  only  from 
a  third  to  half  the  theoretical  quantity  of  the  active  constituent,  and 
as  hydrobromic  acids  of  various  strengths,  and  made  in  different 
manners,  occur  in  commerce,  we  collected  a  few  specimens  from 
different  chemists  of  what  would  in  each  individual  case  have  been 
dispensed  for  "acid,  hydrobromic."  Of  eight  samples  examined, 
four  were  found  to  have  been  made  by  distillation,  and  to  contain 
about  8  per  cent,  of  hydric  bi'omide ;  three  had  been  prepared  by 
Fothergill's  process,  and  contained  about  4  per  cent,  of  acid  instead 
of  8'2  ;  the  eighth  sample  had  evidently  been  made  as  directed  by 
"Wade,  and  contained  from  7-8  per  cent,  of  acid  instead  of  sixteen. 

The  variation  in  strength  is  not  so  great  as  had  been  anticipated, 
still  it  is  evident  a  prescription  for  a  mixture  containing  this  acid  may 
at  one  time  be  dispensed  with  acid  double  the  strength  of  that  with 
which  it  would  be  prepared  at  another.  As  a  pure  acid  procured  by 
distillation  is  both  inexpensive  and  readily  obtainable,  and  the  acid 
made  by  action  of  tartaric  acid  on  potassium  bromide  is  undoubtedly 
a  most  unsatisfactory  preparation,  it  should  be  discarded  by 
pharmacists.  It  is  easily  recognised  by  adding  to  it  drop  by  drop 
a  little  liquor  potassse  and  shaking.  The  fluid  remains  clear  at 
first,  then  as  more  alkali  is  added  abundance  of  cream  of  tartar 
suddenly  precipitates.  When  only  a  little  alkali  is  added,  a 
precipitate  will  form  if  the  tiibe  is  set  aside  for  a  time. 
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The  variability  in  strength  of  this  amongst  numerons  other 
remedial  agents  points  to  the  necessity  of  some  committee  or  society 
being  empowered  to  issue  from  time  to  time  (say  annually) 
a  mandate  enjoining  that  when  such  remedies  are  prescribed 
withoiit  any  reference  as  to  strength  or  to  maker,  they  shall  be 
dispensed  of  a  certain  stated  strength.  Such  an  arrangement  would 
save  the  dispenser  mucb  anxiety,  and  frequently  prevent  a  good 
deal  of  annoyance  both  to  dispenser  and  patient. 


The  President  suggested  that  the  discussion  should  be  deferred 
until  after  the  readiug  of  another  paper  on — 

HYDROBROMIC  ACID. 

Br  Frederick  W.  Fletcher,  F.C.S. 

The  pharmaceutical  career  of  hydrobromic  acid  has  not  been 
a  happy  one.  Although  it  is  now  fourteen  years  since  its  appear- 
ance in  some  wandering  prescription  began  to  perplex  the  British 
pharmacist,  it  remains  to-day  a  cogent  ai'gument  on  the  side  of 
an  International  Pharmacopoeia.  And  yet  in  our  pharmaceutical 
literature  it  cannot  be  said  to  have  a  mushroom  history.  It  is  a 
venerable  occupant  of  the  columns  of  the  Pharmaceutical  Journal, 
in  the  first  volume  of  which  (June,  1842)  appeared  a  paper  by 
M.  Millon,  describing  a  method  for  its  preparation  from  a  mixture 
of  bromine,  bromide  of  potassium  and  phosphorus.  The  same 
reaction,  in  a  modified  form,  is  the  basis  of  a  process  which  has 
been  recently  advocated. 

I  have  been  unable  to  find  any  indication  of  its  use  in  medical 
practice,  prior  to  the  publication  of  a  paper  by  Dr.  de  Witt  Wade, 
in  the  Peninsular  Journal  of  Medicine  of  February,  1875.  The 
remarkable  efficacy  which  the  bromides  were  found  to  possess  in 
epilepsy,  and  other  similar  disorders,  led  Dr.  Wade  to  infer  that 
the  acid  bromide  of  hydrogen  would  be  even  more  energetic  in  its 
action  than  the  alkaline  salts.  Unfortunately,  as  Dr.  Wade  himself 
confesses,  his  first  paper  did  not  include  a  working  formula  for  the 
preparation  of  the  acid,  but  only  a  general  statement  that  each  fluid 
drachm  of  the  acid  represented  10  grains  of  bromine.  This 
omission  seems  to  have  been  the  source  of  much  of  the  confusion 
which  has  since  prevailed,  both  as  to  the  mode  of  preparation  and 
strength  of  the  acid.  The  idea  of  administering  bromine  in  the 
form  of  hydrobromic  acid  soon  found  favour  in  this  country,  for 


BRITISH    PIIAKIIACEUTICAL    CONFERENCE.  -161 

in  April,  187G,  Dr.  J.  Milner  Fotliergill  published  in  the  British 
Medical  Journal  a  paper  strongly  advocating  its  use,  supplementiug 
his  observations  by  a  formula  for  its  production  from  bromide  of 
potassium  and  tartaric  acid,  the  method  previously  suggested  by 
Wade. 

Dr.  Fothergill's  formula  has  been  severely,  and,  I  think,  some- 
what unfairly  criticised.  Exception  has  been  taken  to  it,  first, 
because  the  amount  of  tartaric  acid  is  not  sufficient  to  decompose 
the  bromide  of  potassium,  and  secondly  because  the  strength  of 
the  finished  product  is  very  much  below  that  indicated  in  Dr.  Wade's 
paper. 

As  regards  the  former  of  these  objections,  it  may  be  remarked 
that  Fothergill  directs  the  use  of  6,337  grains  of  tartaric  acid  for  the 
decomposition  of  5,188  grains  of  bromide  of  potassium,  instead  of 
0,540  grains  as  i*equired  by  the  equation : — 

K  Br  +  Ho  C  J,  H^  Og  =  H  Br  +  K II  C.^  H^  0^. 

119  150 

The  deficiency  is  only  a  little  over  3  per  cent.,  and  when  it  is 
remembered  that  the  purpose  of  the  reaction  is  to  secure  all  the 
bromine,  and  to  get  rid  of  as  much  tartrate  as  possible,  I  am 
inclined  to  think  that  the  slight  excess  of  bromide  is  not  a  dis- 
advantage.    The  error,  at  all  events,  is  on  the  right  side. 

As  to  the  strength  of  the  acid,  it  appears  to  me  that  in  recom- 
mending its  use,  Dr.  Fothergill  was  justified  in  adopting  whatever 
strength  seemed  to  him  most  suitable.  In  the  current  number  of 
the  Chemist  and  Dnu/gist,  Mr.  Gilmour,  of  Edinburgh,  in  an  able 
and  interesting  paper  on  "  Hydrobromic  Acid,"  suggests  that  it 
is  possible  that  Dr.  Fothergill  "  may  have  intended  to  prepare  an 
acid  half  the  strength  of  Dr.  Wade's,  and  blundered  in  his  calcu- 
lations, or  there  may  have  been  some  confusion  between  the  terms 
'  bromine  strength  '  and  '  bromide  strength,'  "  etc.  It  appears  to  mo 
that  these  and  similar  assumptions  are  somewhat  unwarranted. 
Fourteen  years  ago  it  was  not  the  custom  to  prescribe  the  bromides 
in  such  prodigious  doses  as  are  now  fashionable.  And  inasmuch  as 
the  acid  was  believed,  by  those  who  were  most  experienced  in  its 
use,  to  possess  an  activity  from  four  to  eight  times  greater  than  the 
alkaline  bromides,  a  strength  corresponding  to  8  grains  of  the 
potassium  salt  in  the  fluid  drachm  does  not  seem  so  very  ridiculous. 

Soon  after  the  publication  of  Dr.  Fothergill's  paper,  however. 
Dr.  Wade,  in  a  communication  to  the  Druggists'  Circidar  (a  reprint 
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of  wbicli  appeared  in  the  Pharmaceutical  Journal  of  November  17, 
1877),  complained  that  Dr.  Fothei'giU's  formula  yielded  an  acid  of 
much  lower  strength  than  had  been  originally  recommended  by 
him,  and  he  then  proceeded  to  give  another  process  for  its  prepara- 
tion from  bromide  of  potassium  and  tartaric  acid,  which  should 
yield  a  product  containing  10  grains  of  bromine  in  the  fluid  drachm, 
or  about  16  per  cent.  Hence  there  arose  two  preparations,  both 
denominated  "  dilute  hydrobromic  acid,"  the  strength  of  one  of 
which  was  just  double  that  of  the  other. 

To  complicate  matters  still  further,  Dr.  Edward  Squibb  pu.blished 
in  March,  1878,  a  new  process  for  the  preparation  of  the  acid, 
resulting  in  a  product  of  an  altogether  different  strength.  Dr. 
Squibb's  method,  which  I  shall  presently  have  occasion  to  refer  to, 
gave  an  acid  containing  34  per  cent,  of  HBr,  against  the  IG  per 
cent,  of  Wade's  and  8  per  cent,  of  Fothergill's  formulae.  The 
revisers  of  the  U.S.  Pharmacopoeia  have,  as  I  think  it  will  appear, 
very  wisely  adopted  the  strength  indicated  by  Dr.  Squibb.  At 
present,  however,  the  three  rivals  still  remain  in  the  field,  leaving 
the  pharmacist  in  hopeless  bewilderment  as  to  which  one  he  is 
expected  to  favour  when  called  upon  to  dispense  "  Hydrobromic 
acid." 

Having  thus  sketched  the  position  which  hydrobromic  acid 
occupies  pharmaceutically,  I  will  bi'iefly  refer  to  the  various 
methods  which  have  been  suggested  for  its  manufacture,  giving 
details  of  the  process  which  in  my  hands  has  proved  by  far  the  most 
satisfactory. 

The  first  naturally  to  claim  attention  is  that  recommended  by 
Wade  and  Fothergill,  viz.,  the  decomposition  of  bromide  of  potas- 
sium by  tartaric  acid.  It  is  only  fair  to  the  authors  to  assume  that 
this  was  never  intended  to  be  a  manufacturing  process,  because, 
both  from  a  chemical  and  an  economic  point  of  view,  it  is  almost  the 
worst  that  could  have  been  devised.  As  a  ready  means  by  which 
the  pharmacist  could  prepare  the  acid  in  small  quantities,  it  had  its 
advantages,  more  especially  as  at  the  time  of  its  introduction, 
hydrobromic  acid  was  but  rarely  met  with  as  an  article  of  com- 
merce. The  process  is  bad  chemically,  for  the  reason  that  it  is 
based  on  the  assumption  that  when  atomic  proportions  of  bromide 
of  potassium  and  tartaric  acid  are  brought  together  in  aqueous  solu- 
tion, hydrobromic  acid  will  be  formed,  and  acid  tartrate  of  potas- 
sium precipitated,  the  amount  of  the  latter  remaining  in  solution 
being  assumed  to  be  only  such  as  would  be  contained  in  an  equal 
volume  of  distilled  water.      As  a  matter  of  fact,  quite  a  different 
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thing  happens.  Acid  tartrate  of  potassium  is  itself  decomposed  by 
hydrobromic  acid,  with  the  formation  of  potassium  bromide  and 
tartaric  acid.  The  credit  of  having  first  pointed  out  this  fact 
belongs  to  Mr.  A.  N".  Palmer,  who,  in  a  letter  to  the  JPharmacexitlcal 
Journal,  of  April  17,  1877,  states  that  an  examination  of  the  residue 
left  on  evapoT'ation  of  Fothergill's  acid  proved  it  to  consist,  not,  as 
was  generally  supposed,  of  acid  tartrate  of  potassium,  but  of  a 
mixture  of  bromide  of  potassium  and  tartai'ic  acid.*  My  own 
experiments  fully  corroborate  Mr.  Palmer's  observations, — the 
merest  trace  of  carbonate  being  present  in  the  residue  after  ignition. 
It  is  evident,  therefore,  that  the  amount  of  the  two  salts  in  a  pre- 
paration made  by  Wade  and  Fothergill's  process,  will  be  directly 
proportionate  to  the  strength  of  the  acid,  so  that  for  practical 
purposes,  the  physician  might  almost  as  well  prescribe  a  mechani- 
cal mixture  of  bromide  of  potassium  and  tartaric  acid,  leaving  the 
stomach  to  effect  the  chemical  decomposition.  On  the  ground  of 
economy,  the  process,  as  I  need  scarcely  remark,  stands  condemned. 
The  tartaric  acid,  itself  an  expensive  salt,  is  wasted,  and  bromide  of 
potassium  is  an  unnecessarily  extravagant  source  from  which  to 
obtain  bromine. 

The  next  process  suggested  was  that  of  Professor  Markoe,  details 
of  which  will  be  found  in  the  FJbarmaceutical  Joxirnal,  October  2, 
1875.  Phosphorus  is  placed  in  a  jar  and  covered  with  ice,  bromine 
is  then  cautiously  added,  drop  by  drop.  Pentabromide  of  phos- 
phorus (PBr^)  is  formed,  which  in  presence  of  water  is  immediately 
decomposed  into  hydrobromic  and  phosphoric  acids,  according  to 
the  equation, 

P  Br^  +  4  Ho  O  =  Hg  P  Oi  +  5  H  Br. 
This  method  is  not  only  expensive  but  dangerous.    A  slight  mishap 
in  manipulation  might  be  attended  with  unlooked-for  results,  and 
the  operator  might  easily  find  some  cheaper  means  of  shattering  his 
limbs  and  laboratory. 

After  this  came  Dr.  Squibb's  process,  to  which  I  have  already 
referred.  This  consists  in  decomposing  a  hot  supersaturated  solu- 
tion of  bromide  of  potassium  with  sulphuric  acid.  The  mixture  is 
then  set  aside  for  at  least  twenty-four  hours,  to  allow  the  potassium 
acid  sulphate  to  crystallize  out.  The  liquid  portion  is  then  drained 
away,  the  crystals  washed  twice  with  distilled  water  and  the  mixed 
solutions  distilled.  The  distillate  should  have  a  sp.  gr.,  according 
to  Dr.  Squibb,  of  1*274,  and  contain  34  per  cent,  by  weight  of  H  Br. 
The  method  is  a  simple  one,  and  is,  in  my  opinion,  the  best  of  the 
*  See  also  Pharmaceutical  Journal,  March  1,  1879,  p.  721. 
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many  wliicli  laave  yet  been  advocated.  It  has  been  selected,  as  I  have 
previously  mentioned,  by  the  revisers  of  the  U.S.  Pharmacopoeia, 
and  is  recommended  by  Mr.  Gilmour  in  his  recent  paper  in  the 
Chemist  and  Druggist.  In  my  early  experience  in  the  manufacture 
of  the  acid,  I  used  it  with  very  satisfactory  results.  I  was  obliged, 
however,  to  abandon  in  on  account  of  the  length  of  time  which  it 
involved,  and  also  of  the  cost  of  the  product. 

Another  process  advocated  by  Hager,  and  referred  to  in  the 
columns  of  "The  Month"  (Pharmaceuticul  Joiti-iial,  Februaiy  23, 
1878),  is  that  of  causing  bromine  to  act  upon  a  solution  of  hypo- 
sulphite of  sodium,  the  disengaged  gas  being  conducted  into  water. 
As  a  method  of  preparing  sulphurous  acid,  when  expense  is  no 
object,  it  may  be  well  to  try  it,  but  if  hydrohromic  acid  is  wanted,  I 
should  recommend  the  pharmacist  to  take  Punch's  advice,  and — 
"  don'tr 

One  of  the  most  interesting  processes  which  have  been  yet 
devised  is  that  of  Champion  and  Pellet.  The  authors  convey  the 
vapour  of  bromine  into  melted  paraffin,  whereby  a  compound  called 
brominated  paraffin  is  formed.  This,  being  subsequently  heated  to 
about  180°  C,  gives  off  nearly  all  the  bromine  which  it  has  taken 
up,  in  the  form  of  hydrohromic  acid  gas,  which  being  absorbed  by 
water  leaves  a  pi'oduct  of  great  density.  On  a  large  scale  and  with 
special  appliances,  there  is  little  doubt  that  the  process  would  be  a 
successful  one,  but  it  is  obviously  not  adapted  to  pharmaceutical 
requirements. 

A  somewhat  similar  method  has  lately  been  introduced  by  G. 
Bruylants,  based  on  the  fact  that  the  halogens  are  capable  of  com- 
bining at  ordinary  temperatures  with  certain  organic  substances, 
being  again  liberated  from  the  latter,  on  heating,  in  the  form  of 
hydracids.  The  organic  body  selected  by  Bruylants  for  the  forma- 
tion of  hydrohromic  acid  is  the  essential  oil  of  copaiba,  which 
is  a  hydrocarbon  belonging  to  the  terpene  class.  The  details  of 
the  necessary  operations  may  be  found  in  the  Pharmaceutical  Jour- 
nal, November  29,  1879,  p.  423.  Chemically,  the  process  is  very 
ingenious,  but  apart  from  the  complicated  nature  of  the  mechanical 
details,  this  method  of  obtaining  the  acid  seems  to  me  rather  sug- 
gestive of  the  famous  Oriental,  who  created  a  conflagration  for  the 
sake  of  getting  roast  pork. 

The  last  process  which  I  shall  refer  to,  is  that  which,  as  a  manu- 
facturer, I  have  been  led  to  adopt  as  the  best,  and  one  which,  after 
considerable  experience,  I  can  unhesitatingly  recommend  to  phar- 
macists as  yielding  a  perfectly  pure  acid,  by  simple  means  and  at  a 


BRITISH    PHARMACEUTICAL    CONFERENCE.  465 

minimum  of  time  and  cost.  The  reaction  upon  which  the  method 
is  based  is  familiar  to  every  chemist,  and  I  am  confident  that 
imaginary  difficulties  only  have  hindered  its  previous  utilization.  I 
refer  to  the  decomposition  effected  by  passing  a  stream  of  sul- 
phuretted hydrogen  through  bromine  in  the  presence  of  water. 
The  following  equation  illustrates  the  reaction  : — 

20  Br  +  4  Ho  S  +  8  H,  0  =  20  H  Br  +  2  Ho  S  0^  +  So. 

The  process  may  be  best  explained  by  giving  the  exact  details  for 
the  preparation  of  about  14  pounds  of  34  per  cent.  acid. 

Into  a  flask  of  about  300  ounces  capacity,  place  120  fluid  ounces 
of  water  and  5  pounds  of  bromine.  Connect  the  flask  with  the 
wash  bottle  of  a  sulphuretted  hydrogen  generator,  the  delivery 
tube  of  which  reaches  to  the  bottom  of  the  flask  and  dips  into  the 
bromine.  Pass  a  brisk  current  of  Ho  S  through  the  apparatus  for 
an  hour  or  until  the  bromine  has  entirely  disappeared.  This  may 
be  known  to  have  taken  place  when  on  agitating  the  liquid  no  red 
colour  is  imparted  to  it.  The  flask  will  now  contain  a  mixture 
of  hydrobromic  and  sulphuric  acids,  free  sulphur,  and  a  small 
quantity  of  a  dark  fluid,  wdiich  is  a  compound  of  bromine  and 
sulphur,  but  which  decomposes,  on  boiling  with  water,  into  sulphur 
and  hydrobromic  acid. 

The  entire  contents  ai'e  at  once  transferred  to  a  retort  connected 
with  a  Liebig's  condenser,  and  distilled. 

The  first  portion  of  the  distillate  is  weak  in  acid,  and  generally 
contains  a  little  free  sulphur  carried  over  mechanically.  The  sp. 
gr.  of  the  subsequent  portions  steadily  increases  until  at  last  a 
sp.  gr.  of  1'500  is  reached.  This  is  fully  saturated  with  fuming  acid. 
The  distillation  may  bo  continued  until  the  residue  in  the  retort  is 
reduced  to  about  10  fluid  ounces,  or,  if  necessary,  until  a  trace  of 
sulphurous  acid,  which  may  be  instantly  recognised  by  its  odour, 
begins  to  come  over.  The  distillate  is  then  diluted  to  a  sp.  gr.  of 
1"300,  and  should  measure  172  fluid  ounces  and  weigh  14  pounds, 
containing,  as  before  stated,  34  per  cent.  H  Br.  According  to 
Squibb,  an  acid  of  1"274  sp.  gr.  is  of  this  percentage,  but,  as  Mr. 
Gilmour  has  already  pointed  out,  this  statement  is  an  error.  I  have 
examined  acid  of  this  density,  the  sp.  gr.  of  which  was  accurately 
determined  by  the  balance,  and  the  results  which  I  have  obtained 
both  by  titration  and  by  estimating  the  bromine  as  a  silver  salt, 
show  that  the  hydrobromic  acid  in  such  a  solution  is  only  31"2  per 
cent.  An  acid  of  sp.  gr.  1-300  contains  exactly  34  per  cent  of  H  Br. 
This  is  undoubtedly  the  most  convenient  strength,  and  is  that  which 

n  H 


466  BKITJSri    rHAUMACEUTJCAL    COXFEUENCE. 

might  well  be  adopted  bj  the  compilers  of  the  next  Pharmacopoeia 
as  that  of  the  stronger  acid.  I  have  placed  on  the  table  a  simple 
arrangement  (the  materials  of  which  every  pharmacist  will  have  at 
hand),  to  illustrate  the  production  of  half  a  pound  of  acid  of  34 
per  cent,  strength,  equivalent  to  rather  more  than  two  pounds  of 
Fothergill's  preparation,  at  less  than  one-third  the  cost  as  compared 
with  his  process.  The  acid  thus  obtained  should  give  no  precipi- 
tate with  barium  chloride,  and  when  pure  zinc  is  placed  in  it,  the 
disengaged  gas  will  not  blacken  paper  moistened  with  solution  of 
acetate  of  lead.  It  leaves  on  evaporation  no  residue,  or  merely 
a  trace. 

I  can  testify,  from  my  own  experience  of  the  process,  that  it  is 
equally  well  adapted  for  the  manufacture  of  a  pound  or  a  hundred- 
weight of  acid,  the  whole  operation  in  the  former  case  being 
completed  within  an  hour. 


The  thanks  of  the  Conference  having  been  voted  to  the  respective 
authors  of  these  papers. 

The  Peesident  said  the  process  for  the  production  of  a  remedy 
like  hydrobromic  acid  being  proved  to  be  so  wasteful  iu  two 
directions,  it  was  certainly  time  that  an  alteration  was  made.  It 
was  no  doubt  very  convenient  to  every  chemist  when  Drs.  Fothergill 
and  Wade  proposed  the  use  of  this  remedy  that  it  could  be  made 
at  a  trifling  cost  with  great  readiness,  but  the  extensive  use  of  the 
remedy  had  now  placed  it  quite  beyond  that  stage  of  convenience, 
and  Mr.  Fletcher  appeared  to  have  thoroughly  established  his  case 
for  a  totally  new  mode  of  production. 

Mr.  Wellcome,  in  speaking  of  Pi'ofessor  Markoe's  process,  said 
that  it  had  proved  itself  a  very  dangerous  one  in  some  hands.  Many 
would  no  doubt  remember  the  accident  which  occurred  to  Dr.  Pile, 
of  Philadelphia,  through  using  it.  Professor  Markoe  seemed  to 
have  met  with  success,  but  he  undoubtedly  conducted  the  process 
with  a  great  deal  of  care.  In  America  there  had  been  a  great  deal 
of  confusion  and  some  errors  made  in  consequence  of  the  variations 
n  strength  and  the  variations  in  the  products  produced  by  the 
diGcrent  processes,  and  therefore  he  was  sure  Mr.  Fletcher's  process 
would  be  much  appreciated  by  dispensing  pharmacists. 

Mr.  CoxPvOY  thought  Mr.  Fletcher's  process  seemed  a  very  feasible 
UTid  beautiful  one.  He  should  like  to  ask  him  at  what  temperature 
he  thought  it  necessary  to  distil  the  acid.  He  did  not  mention 
whether  steam  heat  or  tire  heat  was  used,  but  he  presumed  it  would 
be  tire  heat.     One  thing  should  not  be  overlooked  iu  the  production 
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of  pure  acid,  namely,  that  were  a  pure  add  used  of  the  strength 
that  Fothergill's  was  supposed  to  he,  the  pharmacist  who  dispensed 
it  would  probably  get  into  trouble  with  the  medical  man.  In  the 
sale  of  a  pure  article  care  should  be  taken  to  state  that  it  was 
different  to  what  pharmacists  had  been  iu  the  habit  of  nsing. 

Mr.  Martindale  said  with  regard  to  acid  intended  to  be  used  in 
medicine,  that  prescribed  by  Fothergill's  process  was  the  one  mostly 
required,  and  it  was  only  proper,  out  of  due  respect  to  him,  to 
follow  his  process.  Physicians  who  prescribed  the  acid  no  doubt 
meant  to  do  so  with  reference  to  his  paper.  The  preparation  was 
impure,  but  he  had  found  in  making  it  that  it  might  be  considerably 
purified.  Having  noticed  that  a  good  deal  of  crystalline  deposit 
took  place  if  the  preparations  were  made  in  hot  weather,  he  always 
cooled  it  down  by  a  freezing  mixture,  to  separate  the  crystalline 
matters. 

Mr.  Natlor  asked  if  there  was  any  advantage  in  this  process 
beyond  that  of  economy  over  the  decomposition  of  barium  bromide 
by  sulphuric  acid  and  distillation. 

Mr.  Plowman  said  his  experience  with  regard  to  hydrobromic 
acid  was  wholly  different  to  that  of  Mr.  Martindale.  He  did  not 
find  that  physicians  expected  Fothergill's  acid  to  be  used,  and  in 
nine  cases  out  of  ten  they  did  not  know  that  Fothergill  had  devised 
a  process,  and  when  they  were  asked  what  hydrobromic  acid  they 
would  like  dispensed,  they  said,  "Oh,  the  usual  thing."  That  was 
a  strong  argument  in  favour  of  introducing  a  pure  definite  article 
into  the  Pharmacopoeia. 

Mr.  J.  Williams  thought  there  was  an  objection  to  the  process 
now  brought  forward,  and  that  was  in  the  distillation.  His  opinion 
was  that  if  a  process  for  it  was  to  be  recognised  in  the  Pharma- 
copoeia, the  hydrobromic  acid  should  be  formed  in  the  state  of  gas, 
and  condensed  in  water  as  hydrochloric  acid  was  produced,  the 
specific  gravity  giving  the  strength  required  for  medicinal  or  other 
purposes.  He  had  made  very  large  quantities  of  hydrobromic  acid 
at  times,  and  found  himself  that  the  after  distillation  was  a  very 
troublesome  and  somewhat  disagreeable  matter,  especially  as  in  the 
present  case  there  was  a  mixture  of  sulphuric  and  hydrobromic 
acids,  whereas  condensing  the  gas  into  pure  distilled  water  always 
yielded  a  perfectly  pure  and  definite  acid,  the  gas  being  passed  in 
until  the  density  required  was  obtained.  The  most  beautiful  way 
of  making  hydrobromic  acid  was  certainly  the  slow  addition  of 
bromine  to  camphor ;  and  when  there  was  a  large  demand  some 
years  ago  for  mouobromidc  of  camphor,  and  it  had  to  be  made  in 
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considerable  quantities,  manufacturers  always  condensed  tlie  result- 
ing liydrobromic  acid  gas  in  -water.  The  sale  for  the  bromide  of 
camphor  was  sufficient  to  cover  the  cost,  but  under  ordinary 
circumstances  camphor  was  far  too  expensive  a  material  for  the 
purpose.  It  was  only  a  pity  that  the  demand  for  the  brominated 
body  was  not  sufficient  to  permit  them  to  use  camphor  as  the 
material  for  making  hydrobromic  acid  gas.  He  was  quite  sure  that 
any  process  which  would  work  satisfactorily  must  be  one  in  which, 
the  pure  hydrobromic  gas  should  be  condensed  in  distilled  water, 
and  not  one  which  required  distillation  of  the  mixture  afterwards. 

The  President  said  it  would  be  quite  possible  to  give  a  good 
many  illustrations  of  other  cases  in  which  they  would  like  to  fit  the 
demand  to  the  supply.  He  observed  that  there  were  several  pure 
chemists  present  that  morning,  and  he  should  like  to  have  an 
opinion  from  them  as  between  Mr.  Fletcher's  process  and  the 
suefSfestion  of  Mr.  Williams. 

Professor  Aemstrong  said  there  were  one  or  two  methods  which 
might  be  easily  used  for  making  this  acid,  but  there  was  no  question 
amongst  chemists  that  the  one  method  to  be  preferred  to  all  others 
was  that  of  acting  on  phosphorus  with  bromine  in  presence  of  water 
in  such  a  manner  as  to  produce  the  gas  and  pass  that  into  water. 
There  was  no  difficulty  and  no  danger  whatever  in  that  process,  if 
proper  quantities  of  phosphorus  and  water  were  present,  and  the 
bromine  were  added  in  a  proper  manner.  With  regard  to  the 
suggestion  Mr.  Williams  made,  of  using  camphor,  there  was  a  very 
similar  process  mentioned  by  one  gentleman,  that  of  acting  on  some 
of  the  terpenes  with  bromine  and  then  passing  the  gas  into  water. 
There  was  a  considerable  difference  in  the  bebaviour  of  different 
terpenes  in  this  respect ;  all  would  furnish  a  considerable  amount 
of  hydrobromic  acid  when  bromine  was  added  to  them  and  the 
temperature  allowed  to  rise,  but  the  employment  of  a  great  many 
of  them  would  be  very  uneconomical.  Orange  oil,  if  used,  would 
probably  be  as  good  a  material  as  camphor. 

Mr.  Williams  said  half  the  bromine  was  lost  by  that  method. 

Professor  Armstrong  said  with  orange  oil  there  would  be  no  such 
loss,  as  nearly  the  whole  of  the  bromine  could  be  obtained  in  the 
form  of  hydrobromic  acid. 

Mr.  FLETCnER,  in  reply,  said  with  regard  to  the  temperature  at 
which  the  distillation  took  place  in  manufacturing,  a  direct  fire 
heat  was  employed.  Hydrobromic  acid  was  by  no  means  so  volatile 
as  was  frequently  supposed ;  the  weak  acid  might  be  concentrated 
in  an  open  vessel  until  it  contained  30  per  cent,  without  any  appre- 
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ciable  loss.  As  to  the  comparative  expense  of  acid  made  by  tliis 
process,  and  that  made  by  Squibb's  or  the  bromide  of  barium 
process,  he  need  only  say  that  it  was  quite  evident  that  there  could 
be  no  cheaper  source  of  the  acid  than  bromine;  if  it  were  obtained 
from  a  salt,  the  salt  must  first  be  made,  and  the  bromides  must  be 
more  expensive  than  the  element  itself.  Bromide  of  potassium  con- 
tained about  67  per  cent,  of  bromine,  and  was  very  nearly  the  same 
price.  Mr.  Williams  had  objected  to  the  process  because  it  was  not 
one  in  which  the  acid  was  obtained  by  passing  the  gas  into  water. 
He  was  quite  aware  that  the  latter  would  be  undoubtedly,  on 
a  large  scale,  the  best  process,  but  his  object  was  not  to  describe 
a  manufacturing  process  specially,  but  a  process  which  every  phar- 
macist could  use  for  himself  with  very  little  difficulty.  As  a  matter 
of  fact  it  was  just  as  well  adapted  for  making  a  pound  as  a  hundred- 
weight. It  was  the  only  method  yet  pointed  out  by  which  pure 
hydrobromic  acid  could  be  obtained  cheaply,  and  he  thought  even 
in  that  respect  i'  had  some  advantage.  Mr.  Williams  had  confessed 
in  using  camphor  half  the  bromiae  was  lost,  but  he  thought  phar- 
macists were  not  prepared  to  lose  half  their  bromine  or  throw  away 
their  camphor. 


The  next  paper  read  was  a — 

NOTE  ON  GLYCERINUM  ACIDI  GALLICI. 
By  T.  E.  TnorvPE,  F.R.S. 

This  preparation  is  made,  according  to  the  British  Pharmacopoeia, 
by  rubbing  together  1  part  of  gallic  acid  with  -i  parts  of  glycerol, 
and  heating  the  mixture  until  complete  solution  is  effected.  It  is 
advisable  to  call  attention  to  the  fact  that  unless  great  care  is  taken 
to  prevent  overheating,  the  gallic  acid  may  be  converted  into 
pyrogallol.  I  have  shown  (Chemical  News,  43,  109 ;  Journal  of  the 
Chemical  Society,  Abstract,  1881,  p.  GG2),  that  at  a  temperature  of 
from  190°  to  200°  C.  this  conversion  in  presence  of  glycerol  takes 
place  very  rapidly,  the  gallic  acid  being  transformed  into  the 
theoretical  quantity  of  pyrogallol,  and  I  have  recommended  this 
process  as  a  ready  method  of  preparing  pyrogallol  for  alkaline 
development  in  photography.  As  glycerinum  acidi  gallici  is 
intended  for  internal  use,  the  possible  presence  of  pyrogallol  may 
be  attended  by  unlooked-for  consequences,  this  body  being  highly 
poisonous.     According  to  Personne  (Comptes  Bcndus,  69,   749),  it 
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acts  in  tlie  same  manner  as  phosphorus,  namely,  by  abstracting  the 
oxygen  of  the  blood.  Two  or  three  fatal  cases  have  been  recently 
reported  in  the  photographic  journals  from  pyrogallol  having  found 
its  way  into  wounds  or  cuts  during  the  processes  of  dry  plate  mani- 
pulation. 


The  President,  in  proposing  a  vote  of  thanks  to  Professor  Thorpe, 
said  the  matter  had  a  distinct  interest  for  pharmacists,  if  regarded 
as  one  in  which  it  was  possible  that  variations  in  the  process  might 
cause  such  important  deviations  from  the  standard  required.  The 
introduction  of  even  small  quantities  of  pyrogallic  acid  into  such 
a  remedy  as  glycerinum  acidi  gallici  was  a  very  important  matter. 
This  happened  incidentally  to  be  an  illustration  of  how  the  progress 
of  one  science  might  affect  other  sciences  and  arts.  The  introduc- 
tion of  dry  plates  in  photography  caused  a  wonderful  development 
of  the  art  in  regard  to  its  use  by  amateurs,  and  since  tlie  abolition 
of  the  horrors  and  inconvenience  of  the  wet  process  it  had  proved 
such  an  attraction  to  scientific  men,  to  ladies  and  tourists,  and  to  all 
who  wished  to  preserve  records  of  what  they  had  seen,  that  it  had 
come  into  quite  general  use.  Thus  Professor  Thorpe  had  taken  the 
matter  up,  and  as  soon  as  this  art,  which  had  been  left  in  the  hands 
of  photographers,  became  studied  by  pure  chemists,  it  received 
important  improvements,  such  as  Professor  Thorpe  had  referred  to. 

Mr.  ScHACHT  said  there  was  no  question  about  the  importance  of 
this  matter,  not  only  to  medical  men,  but  to  pharmacists  and 
chemists.  He  would  ask  whether  this  change  took  place  only  when 
the  temperature  had  reached  a  certain  exact  elevation,  or  whether 
it  was  possible  that  a  long  continuance  of  a  somewhat  lower 
temperature  would  produce  the  same  eflFect.  The  Pharmacopoeia 
directions  allowed  the  employment  of  heat,  the  words  used  being 
one  of  this  vague  character,  "  gentle  heat  or  sufficient  heat,"  and  it 
was  possible  that,  accidentally,  without  any  want  of  care,  a  pro- 
longed heat,  although  not  of  great  temperature,  might  be  employed, 
and  it  was  a  point  of  some  consequence  to  know  if  this  change  were 
possible  under  such  circumstances, 

Mr.  Martindale  said  that  such  was  not  the  case  was  shown  a  year 
or  two  back  by  Mr.  Gale.  He  showed  that  if  gallic  acid  were  dis- 
solved in  glycerine  at  a  low  temperature,  as  the  Pharmacopoeia 
directed,  and  if  diluted  in  an  equal  quantity  of  water,  it  all  went 
into  a  mass  of  gallic  acid  crystals.  Now  if  pyrogallic  acid  were 
present  it  would  be  held  in  solution. 

Professor  Attfield  said  the  question  was  not  whether  the  whole 
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of  it  would  be  converted  into  pyrogallic  acid,  but  whether  any 
might  be,  and  it  would  be  interesting  to  know  if  any  pharmacist  had 
reason  for  believing  that  this  transformation  had  ever  occurred,  even 
to  a  slight  extent.  It  was  not  likely  to  have  occurred,  because  the 
Pharuiacopceia,  in  directing  a  gentle  heat  to  be  used,  would  not  lead 
pharmacists  to  use  anything  like  the  temperature  mentioned. 

Mr.  Benger  believed  the  glycerinum  acidi  gallici  was  not  largely 
used  in  medicine,  but  it  so  happened  that  in  the  Briilsh  Medical 
Journal  of  the  previous  week,  a  correspondent,  a  medical  man, 
writing  about  the  utility  of  some  solution  of  gallic  acid,  drew 
attention  to  the  fact  that  this  acid  is  readily  soluble  in  solution  of 
neutral  potassium  citrate,  15  grains  mixed  with  20  grains  of  the 
citrate  and  1  ounce  of  water  forming  a  perfectly  clear  solution.  He 
(Mr.  Benger)  had  repeated  the  experiment,  and  had  also  observed 
that  gallic  acid  is  very  soluble  in  solution  of  borax  and  in  liq. 
ammon.  cit.,  B.P.  What  condition  the  gallic  acid  was  in  in  the 
mixture  he  could  not  say,  but  it  dissolved  with  great  rapidity. 

Mr.  CoNROT  said  an  instance  had  come  under  his  notice  two  or 
three  weeks  previously,  but  it  was  the  only  instance  he  had  ever 
seen,  where  half  a  gallon  of  the  glycerinum  acidi  gallici  was  being 
made,  and  by  some  carelessness  on  the  part  of  the  person  making  it, 
he  allowed  the  heat  to  be  either  too  prolonged  or  too  high,  and  the 
consequence  was  there  was  a  deposit  in  the  vessel  on  the  following 
morning  of  fully  half  an  inch  of  pyrogallic  acid. 

Mr.  Plowman  said  the  subject  reminded  one  of  certain  statements 
in  connection  with  glycerine  and  astringent  matters  generally. 
Lately  he  had  had  to  dispense  glycerine  of  gallic  acid  a  good  deal, 
and  a  complaint  had  been  made  that  it  had  not  the  same  effect  as 
when  the  ordinary  crystalline  gallic  acid  was  used  in  a  mixture. 
That  reminded  one  of  the  statements  which  had  been  made  that 
glycerine  in  combination  with  astringents  modified  very  much  the 
action  of  those  astringents.  He  had  not  seen  any  reference  to  the 
cause  of  this,  but  the  note  and  the  discussion  suggested  that  inves- 
tigations might  be  made  to  clear  up  this  point. 

Professor  Tichborxe  said  most  of  the  chemists  present  would  see 
that  the  deposit  referred  to  by  Mr.  Conroy  could  hardly  be  pyro- 
gallic acid.  He  had  an  experiment  tried  some  time  ago  in  which 
gallic  acid  was  left  in  contact  with  pure  glycerine  at  about  a 
temperature  of  100°  F.  for  three  days  in  a  steam-closet,  and  in  that 
case  he  found  a  certain  amount  of  decomposition  had  taken  place, 
and  some  pyrogallic  acid  was  formed,  thus  proving  that  time  was 
equivalent  to  greater  heat. 
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Professor  Thorpe  said  the  only  point  he  had  to  reply  to  was  the 
question  of  temperature.  On  this  he  had  not  any  very  exact  infor- 
mation to  offer,  as  at  the  time  he  made  the  experiments  his  attention 
was  not  especially  directed  to  it.  As  far  as  he  was  able  to  say,  he 
thought  this  action  certainly  did  not  begin,  at  any  rate  to  any 
appreciable  extent,  much  below  the  boiling  point  of  water.  He 
should  think  it  was  perfectly  safe  for  this  solution  of  gallic  acid  to 
be  made  in  glycerine  at  about  100°  C.  With  respect  to  the  for- 
mation of  solid  matter  going  on  concurrently  with  the  formation  of 
pyrogallic  acid,  that  had  never  come  under  his  observation,  and 
was  very  problematical  considering  the  easy  solubility  of  pyrogallic 
acid. 


The  next  paper  read  was  a — 

NOTE  ON  HEAVY  PARAFFIN   OIL. 
By  Charles  Stmes,  Ph.D. 

Crude  petroleum  and  rock  oils  contain  a  number  of  bodies  of 
scientific  interest,  but  when  distilled  commercially  they  yield 
beuzoline  or  petroleum  spirit,  burning  oils  of  various  densities, 
heavy  or  lubricating  oil,  a  soft,  uncrystallizable,  fatty  substance, 
which,  when  highly  purified,  is  known  as  vaseline,  petroleum  jelly, 
cosmoliue,  ungnentum  petrolei,  etc.,  and  paraffin  wax  of  various 
degrees  of  hardness,  and  melting  at  various  temperatures,  from 
100-128°  F. 

These  products  are  saturated  hydrocarbons,  characterized  by  their 
chemical  indifference  to  other  substances.  The  body  to  which  I 
wish  specially  and  briefly  to  direct  attention  is  the  heavy  oil,  which, 
although  used  extensively  for  lubricating  purposes,  has  not,  as  far 
as  I  am  aware,  found  its  way  into  pharmacy,  except  in  combination 
with  paraiEu  wax,  as  a  solid,  more  or  less  crystalline  substance. 
The  best  oil,  as  usually  found  in  the  market,  is  of  the  colour  and 
specific  gravity  of  olive  oil  (•910),  possesses  a  boiling  point  above 
480°  F.,  and  but  little  odour.  It  is  optically  active,  rotating  the 
polai'ized  ray  — 3'50°.  It  sometimes  has  a  slightly  acid  reaction, 
probably  due  to  the  ti'eatment  it  has  previously  undergone  in  its 
purification.  These  latter  objectionable  qualities  can  be  removed 
by  passing  it  through  ordinary  granulated  animal  charcoal,  and  it 
is  then  in  a  suitable  condition  for  such  pharmaceutical  purposes  as 
it  is  adapted  for.  It  has,  even  when  thus  further  purified,  some 
amount  of  fluorescence  (commonly  known  as  bloom),  which  has 
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boon  regarded  as  objectionable ;  the  oil  imported  from  Russia  has 
very  little  of  this,  and  in  the  sample  I  have  here  (somewhat  paler 
and  thinner  than  the  other)  it  is  entirely  absent.  It  is  by  no 
means  certain,  however,  that  a  ready  method  of  destroying  this 
characteristic  is  desirable,  inasmuch  as  it  would  render  it  capable  of 
being  used  for  purposes  of  adulteration,  from  which,  happily,  it  is 
now  precluded  on  account  of  its  easy  detection. 

Heavy  paraffin  oil  is  in  itself  an  excellent  emollient  when  applied 
to  the  skin ;  but,  in  addition  to  this,  I  feel  satisfied  it  might  be 
used  with  advantage  as  a  vehicle  for  many  more  active  remedies. 
It  dissolves  half  its  weight  of  camphor,  thus  forming  a  strong 
camphorated  oil,  which  keeps  good  indefinitely.  Mixed  with  one- 
twentieth  of  its  weight  of  carbonic  acid,  we  have  an  excellent 
antiseptic  dressing  for  wounds ;  it  also  dissolves  thymol  and 
menthol  when  gently  warmed.  Simple  ointment,  in  which  the 
almond  oil  is  replaced  by  this  oil,  is  an  excellent  basis  for  other 
ointments,  as  it  does  not  readily  become  rancid,  the  paraffin  oil  not 
only  resisting  oxidation  itself,  but  acting  as  a  preservative  of  the 
lard  present.  In  this  latter  remark  I  have  been  anticipated  to  some 
extent  by  Mr.  J.  B.  Moore,  of  Philadelphia,  who  published  an 
elaborate  paper  in  the  July  number  of  the  New  York  Druggists' 
Circular,  "  On  a  New  Basis  for  Ointments  and  Substitute  for  Lard." 
His  proportions  were  somewhat  different  from  mine,  and  he  used 
cosmoline,  not  paraffin  oil ;  but  the  general  results  were  the  same, 
and  his  experiments  were  conducted  through  a  long  period,  and 
under  trying  circumstances  as  to  temperature. 

The  ointment,  of  which  I  have  here  a  sample,  is  of  a  pale  yellow 
colour,  is  about  the  same  consistence  as  ordinary  simple  ointment, 
free  from  odour,  and  keeps  good  for  a  long  period. 

These  are  only  a  few  of  the  useful  purposes  to  which,  in  my 
opinion  heavy  paraffin  oil  might  be  applied  in  phai'macy. 


A  vote  of  thanks  having  been  passed  to  the  author, 

Professor  Armstrong  said  one  very  remarkable  statement  was 
made,  namely,  that  this  paraffin  oil  was  dextrorotary.  He  should 
like  to  know  the  length  of  the  tube  used. 

Mr.  Stmes  said  it  was  a  100  mm.  tube. 

Professor  Thorpe  said  this  was  the  first  example  of  any  product 
got  by  destructive  distillation  having  such  optical  properties. 

Mr.  Benger  asked  if  there  was  not  a  little  practical  difficulty  in 
the  use  of  mineral  fats  as  substitutes  for  animal  fats,  namely,  the 
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diflBcultj  with  wliicli  ttey  were  removed  from  linen  or  the  skin  by 
means  of  soap. 

Mr.  Allen  said  it  was  entirely  new  to  him  that  the  petroleum 
products  had  any  rotary  action  or  polarized  light;  at  the  same  time 
he  would  remind  Professor  Thorpe  that  rosin  oil,  which  was  a 
product  of  destructive  distillation,  was  not  unfrequently  optically 
active. 

Dr.  TiLDEN  said  it  occurred  to  him  that  a  trace  of  turpentine 
might  have  got  into  the  particular  specimen  which  Mr.  Symes 
examined,  which  might  produce  the  effect  referred  to. 

Mr.  Allen  said  with  respect  to  fluorescence  he  might  say  that  one 
of  the  processes  by  which  these  oils,  or  at  any  rate  shale  oils,  which 
were  very  similar,  might  be  deprived  of  fl.uorescence  was  by  treating 
them  with  nitric  acid,  or  certain  other  oxidizing  agents  in  a  very 
limited  manner.  It  was  possible  in  many  cases  where  they  had 
been  artificially  "  debloomed,"  so  to  speak,  to  restore  them  so  as  to 
indicate  the  origin  of  the  oil,  by  mixing  it  with  sulphuric  acid,  in 
which  case  the  bloom  or  fluorescence  reappeared.  However,  there 
came  from  America  a  heavy  lubricating  oil,  naturally  free  from 
bloom,  and  in  which  no  bloom  could  be  developed  by  treatment  with 
acid.  Respecting  their  mixture  with  other  oils,  it  was  an  interesting 
fact  that  these  petroleum  products  did  not  mix  with  castor  oil. 
Castor  oil  dissolved  about  an  equal  measure,  but  any  further  quantity 
did  not  mix  with  the  petroleum  oil ;  it  was  an  extraordinary  thing 
that  castor  oil  should  constitute  an  exception  to  the  other  fatty  oils 
which  they  were  in  the  habit  of  thinking  were  so  easily  miscible 
with  these  hydrocarbons. 

Mr.  Gerrard  said  on  the  pharmaceutical  side  of  the  question,  ho 
had  made  a  considerable  number  of  experiments  in  a  similar  direction 
to  those  of  Mr.  Symes.  The  ordinary  commercial  lubricating  oils 
were  not  at  all  adapted  for  medicinal  use  and  application.  They 
were  subject  to  considerable  variation,  as  might  be  easily  demon- 
strated by  the  application  of  a  little  strong  sulphuric  acid  to  any  of 
the  commercial  lubricating  oils ;  most  of  them  became  blackened  to 
a  high  degree.  He  had  devised  a  process  for  the  purification  of 
these  oils,  which  had  been  used  to  some  extent  at  the  University 
College  Hospital,  and  also  largely  during  the  epidemic  of  small  pox 
at  a  hospital  in  North  London.  The  method  adopted  was  to  treat 
the  ordinary  lubricating  oil  first  with  strong  sulphuric  acid,  which 
produced  a  considerable  charring,  and  then  to  allow  it  to  stand  for 
some  time,  when  a  clear  oil  separated,  which  was  removed,  and  it 
was  well  washed  with  caustic  soda  or  ammonia;  then  the  clear  oil 
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was  removed  again,  and  well  washed  with  water  until  it  gave 
a  neutral  reaction.  This  purified  oil,  when  treated  with  about  one- 
sixth  of  its  weight  of  paraffin  wax,  formed  an  ointment  basis  exactly 
similar  in  composition  and  physical  properties  to  the  substances  now 
being  sold  to  imitate  vaseline.  They  all  possessed  a  crystalline 
structure  which  must  be  considered  to  be  a  disadvantage  when 
compared  with  vaseline. 

Mr.  A.  C.  Abraham  said  that  these  lubricating  petroleum  oils  were 
very  often  adulterated,  with  the  intention  of  improving  them,  with 
fatty  oils,  and  that  might  possibly  account  for  the  results  obtained, 
to  some  extent. 

Mr.  Fletcher  asked  if  Mr.  Symes  had  found  that  the  agitation 
with  acid,  of  petroleum  having  a  bloom  or  flaorescence  destroyed 
that  fluorescence,  as  Mr.  Allen  had  stated ;  and  if  so,  what  acid 
produced  that  effect.  It  was  a  fact,  well  known  to  every  pharmacist, 
that  the  fluorescence  of  quinine  was  entirely  destroyed  by  a  mere 
trace  of  hydrochloric  acid,  and  it  would  be  interesting  to  know 
whether  the  same  thing  occurred  with  paraffin. 

Mr.  CoNROT  said  his  experience  was  that  with  the  better  qualities 
of  heavy  mineral  oil,  about  one-third  was  dissolved  by  castor  oil, 
but  very  singular  to  say,  the  portion  dissolved  by  the  castor  oil 
contained  the  principal  portion  of  the  colouring  matter  of  the 
mineral  oil.  He  had  worked  in  that  direction  for  a  short  time  with 
the  hope  that  he  would  be  able  to  decolorize  mineral  oil  with  castor 
oil ;  but  he  had  not  been  successful.  Although  he  was  able  to 
remove  the  greater  portion  of  the  colouring  matter,  still  there  was 
too  much  of  the  mineral  oil  dissolved  away  with  it.  In  reference 
to  what  Mr.  Gerrard  had  said  relative  to  the  articles  in  the  market 
of  the  nature  of  vaseline,  he  must  emphatically,  in  connection  with 
one  of  them,  contradict  the  statement  that  it  was  made  with  paraffin 
wax. 

Mr.  Symes,  in  reply  to  Dr.  Tilden,  said  he  took  a  good  commercial 
specimen,  and,  therefore,  he  probably  had  not  sufficiently  assured 
himself  of  the  absence  of  possible  impurities.  But  when  one  spoke 
of  destructive  distillation,  he  should  rather  regard  the  process  of 
obtaining  these  things  as  one  of  fractional  distillation  ;  he  was  not 
sure  the  temperature  used  was  sufficient  to  be  regarded  as  destruc- 
tive distillation,  but  merely  as  a  separation  of  the  constituents  already 
existing  in  the  crude  substances.  With  regard  to  the  difficulty  of 
removing  it  from  linen,  he  had  only  to  call  attention  to  the  fact  that 
there  was  such  a  thing  as  vaseline  soap,  and  if  there  was  any  vase- 
line in  it,  he  supposed  it  possessed  cleansing  detergent  properties. 
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The  treatment  Mr.  Gerrard  referred  to,  alternately  witli  acids  and 
alkalies,  was  the  one  he  referred  to  as  possibly  helping  to  cause  the 
acid  reaction ;  but  the  oil  was  always  subjected  to  that  process  in 
purification  to  get  rid  of  defines  and  some  other  impurities.  He 
feared  if  any  one  attempted  to  make  artificial  vaseline  with  parafE.n 
wax  of  low  melting  point  to  the  proportion  of  1  to  7,  it  would  be 
nearly  all  oil  in  summer  weather.  It  required  from  20  to  25  per 
cent,  of  low  melting  point  paraffin.  From  some  experiments  made 
in  that  direction,  he  found  the  higher  the  melting  point  of  the 
paraffin  used,  the  more  crystalline  would  be  the  product,  and  the  less 
percentage  of  paraffin  would  be  required ;  whilst  the  lower  the 
melting  point  of  the  paraffin,  the  more  would  be  required  and  the 
less  crystalline  and  better  the  product,  and  the  nearer  it  was  to  the 
substance  known  as  vaseline.  But  he  took  it  all  these  substances, 
vaseline  and  such  like,  had  never  been  in  the  crystalline  condition. 
They  were  the  soft  fatty  substances  of  which  he  spoke,  which  in  an 
impure  state  were  used  for  lubricating.  It  was  this  fact  which  gave 
it  the  particular  jelly-like  look  so  diS'erent  to  most  of  the  artificially 
produced  bodies. 

The  Conference  then  adjourned  for  luncheon. 


On  resuming,  a  paper  was  read  entitled — 

RESULTS  OF  EXPERIMENTS  MADE   UPON  THE  BARKS 

OF    CINNAMON    AND   CASSIA,   ALSO    UPON  THE   OILS 

EXTRACTED  THEREFROM. 

By  J.  Woodland,  F.L.S.,  F.C.S.,  Etc. 

Wishing  to  ascertain  if  possible  the  substance  which  causes  an 
iodized  decoction  either  of  cinnamon  or  cassia  to  lose  its  blue  colour, 
I  made  experiments  upon  the  known  constituents  of  the  drugs  with 
the  result  of  finding  that  the  volatile  oils  possess  the  property  of 
absorbing  iodine  to  a  considerable  extent,  which  peculiarity  the 
other  known  constituents  of  the  drugs  seem  to  lack,  and  as  far  as 
the  experiments  made  at  present  determine,  the  oils  are  the  only 
constituents  having  that  decolorizing  power. 

The  oils  of  cinnamon  and  cassia  both  take  away  the  blue  colour 
imparted  by  iodine  to  a  decoction  of  starch,  and  that  of  the  former 
drug  possesses  this  property  to  a  much  greater  extent  than  is  the 
case  with  that  of  cassia,  although  not  in  any  constant  proportion, 
the  amount  of  iodine  that  is  absorbed  by  the  oils  being  dependent 
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upon  the  age  of  the  sample  ia  au  inverse  ratio,  as  the  greater  the 
age  of  the  oil  the  smaller  is  the  quantity  of  iodine  solution  absorbed 
by  it.  This  decolorization  is  more  especially  seen  when  the  oil  and 
iodine  are  dissolved  in  the  same  medium,  such  as  rectified  spirit  or 
carbon  bisulphide ;  but  if  the  oil  be  diffused  in  water,  and  iodine 
solution  with  starch  paste  added,  although  the  decolorization  takes 
place  quickly  at  first,  yet  after  a  time  it  proceeds  but  slowly,  owing 
to  the  imperfect  contact  of  the  reacting  agents.  Iodine  also  dis- 
solves in  both  of  the  oils,  more  quickly  in  that  of  cinnamon,  and  if 
the  iodine  be  in  excess,  it  imparts  to  the  solution  in  oil  of  cinnamon 
a  rich  reddish  brown  colour,  whilst  the  more  slowly  formed  solution 
in  oil  of  cassia  has  a  dull  greeuish  brown  colour,  with  a  very  slight 
appearance  of  red  after  shaking. 

The  quality  of  cinnamon  or  cassia  bark  being  dependent  upon 
the  amount  of  oil  contained  therein,  it  occurred  to  me  that  samples 
of  these  barks  might  have  their  value  approximately  determined  by 
treating  infusions  or  decoctions  of  them  with  a  standard  solution  of 
iodine,  and  accordingly  experiments  were  made  which  show  that 
although  the  quality  of  a  bark  of  cinnamon  or  cassia  can  be  quickly 
ascertained,  the  total  amount  of  oil  will  not  be  indicated  on  account 
of  the  time  taken  by  the  oil  to  absorb  the  iodine.  Decoctions  of 
commercial  samples  of  the  powdered  drugs  were  made,  1  gram  of 
each  being  taken,  and  four  of  them  absorbed  a  decinormal  solution 
of  iodine  in  the  following  quantities : — 

Cinnamon.  Cassia. 

No.  1  took    G-9  c.c.  to  impart  a  coloration.  No.  1  took  3-7  c.c. 

No.  2  took    4-5  c.c.  to  impart  a  coloration.  No.  2  took  2'1  c.c. 

No.  3  took    4-9  c.c.  to  impart  a  coloration.  No.  3  took  3-3  c.c. 

No.  4  took  11-8  c.c.  to  impart  a  coloration.  No.  4  took  2-3  c.c. 

The  iodine  solution  was  added  until,  after  shaking  well,  a  distinct 
colour  was  seen  in  the  froth.  Of  the  four  samples  of  cinnamon, 
numbers  2  and  3  were  poor  ones,  as  there  was  not  much  odour 
emitted  by  them,  and  from  these  and  other  experiments  made,  a 
sample  of  an  average  quality  ought,  if  1  gram  be  boiled  with  water 
and  then  cooled,  to  take  at  least  G  c.c.  of  a  decinormal  solution  of. 
iodine  to  colour  the  froth.  Cassia  bark  requires  a  much  smaller 
amount  of  iodine  to  colour  the  froth,  first,  on  account  of  the  oil 
not  absorbing  so  much  as  before  mentioned,  and,  secondly,  on 
account  of  the  bark  containing  a  smaller  percentage  of  oil. 

In  ascertaining  if  there  is  any  other  ingredient  or  principle  in  the 
cinnamon  bark  which  absorbs  iodine,  great  difficulty  was  experienced 
in  expelling  the  whole    of    the   volatile   oil,  for   after   boiling  the 
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powder  with  a  stronty  solution  of  salt  for  four  hours,  the  odour  of 
the  oil  was  still  perceptible,  aud  the  decolorizing  properties  still 
evident.  Hence  I  conclude  that  a  considerable  quantity  of  this 
ingredient  must  be  left  behind  after  the  distillation  of  the  bark 
■with  salt  water,  as  I  am  informed  is  the  process  in  Ceylon,  and  I 
should  like  to  have  the  experience  of  any  one  who  has  witnessed  the 
operation,  there  or  elsewhere,  related. 

After  trying  various  chemicals,  I  found  that  litharge  liberates  the 
oil  to  the  largest  extent,  and  also  the  most  quickly,  but  as  with  the 
others,  incompletely,  although  whether  its  action  is  chemical  or 
physical  I  am  not  prepared  to  say.  The  oil  was  finally  got  rid  of 
by  boiling  the  powdered  bark  for  a  considerable  period  with  a 
strong  brine,  afterwards  with  a  small  jDercentage  of  slaked  lime  to 
convert  the  residue  of  the  oil  into  cinnamate  of  calcium,  and  on 
acidifying  one  portion  slightly  with  acetic  acid,  and  adding  iodized 
starch,  the  colour  was  not  removed,  and  no  odour  was  perceptible  on 
heating ;  through  the  other  portion  carbonic  anhydride  was  passed, 
to  convert  any  slaked  lime  into  the  carbonate,  which  was  then 
boiled,  and  to  the  cool  decoction  iodized  starch  added  with  a  nega- 
tive result.  These  experiments  lead  me  to  suppose  that  the  oil  is 
the  ingredient  that  alone  possesses  the  decolorizing  property  ;  but 
what  compounds  are  formed  beyond  that  of  hydriodic  acid  when 
the  oil  and  iodine  combine,  I  am  not  at  present  able  to  state. 

The  same  difficulty  was  experienced  in  attempting  to  exhaust  the 
drug  of  its  oil  with  benzol,  carbon  bisulphide,  chloroform,  ether, 
rectified  spirit,  and  alcohol,  although  they  were  used  both  hot  and 
cold,  as  the  residue  when  slightly  heated  invariably  gave  off  the 
odour  of  the  oil,  and  a  decoction  bleached  iodized  starch  paste. 

It  having  recently  come  to  my  knowledge  that  oil  of  cassia  is 
substituted  for  oil  of  cinnamon,  a  few  experiments  were  performed, 
by  some  of  which  a  distinction  can  be  made  between  the  two  oils. 
If  nitric  acid,  sp.  gr.  1"8G,  be  added  to  oil  of  cinnamon  (1  part 
of  the  latter  to  2  of  the  former),  and  the  mixture  shaken,  a 
bright  orange-coloured  liquid  is  first  obtained,  upon  the  surface 
of  which  floats  an  orange  resinous  substance  which  slowly  becomes 
deeper  in  colour  until  a  beautiful  cherry-red  colour  is  visible,  by 
which  time  it  has  changed  to  a  liquid  that  floats  on  a  lighter 
coloured  substratum,  -which  also  in  a  short  time  becomes  nearly  of 
the  same  tint ;  bubbles  then  commence  to  appear,  and  shortly  af  tex-- 
wards  spontaneous  ebullition  occurs,  with  the  evolution  of  nitrous 
fumes  and  vapours  of  benzoic  aldehyde ;  by  the  time  this  ebullition 
has  ceased, the  amber  coloured  liquid  commences  to  clear  itself,  and 
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finally  a  dear  amber  liquid  is  loft,  with  orange  globules  floating  on 
the  surface. 

Upon  oil  of  cassia  nitric  acid,  sp.  gr.  1'36,  has  quite  a  different 
action,  as  after  mixing  1  part  of  oil  of  cassia  with  2  of  nitric 
acid,  a  dirty  green  supernatant  resinous  mass  (slowly  turning 
brown)  is  seen  floating  on  a  yellowish  liquid,  and  no  further  change 
is  undergone ;  if  a  large  excess  of  the  acid  be  added  after  the  first 
addition,  the  resinous  mass  changes  to  a  deep  reddish  brown,  and 
the  subnatant  liquid  takes  a  cherry-red  colour.  The  same  reaction 
occurs  if  a  large  excess  of  niti"ic  acid  be  added  to  oil  of  cassia  at 
first,  but  in  neither  of  these  cases  is  there  any  spontaneous  ebullition 
or  evolution  of  the  nitrous  fames  and  benzoic  aldehyde  vapours. 

If  oil  of  cassia  be  mixed  with  oil  of  cinnamon,  the  reaction  with 
nitric  acid  takes  place  as  with  oil  of  cinnamon,  but  more  tardily, 
according  to  the  amount  of  cassia  oil  present ;  and  at  the  end  of  the 
process  a  turbid  subnatant  liquid  is  seen  instead  of  a  clear  one,  as  is 
the  case  with  pure  oil  of  cinnamon. 

Spirit  of  nitrous  ether  can  also  be  used  to  distinguish  between 
these  oils,  as  it  forms  a  clear  solution  with  that  of  cinnamon,  but  a 
turbid  one  with  that  of  cassia. 

Distinction  can  also  be  made  between  the  powders  of  cinnamon 
and  cassia,  for  on  shaking  cinnamon  powder  with  iodine  water,  a 
greenish  brown  colour  only  is  seen,  whilst  cassia  powder  treated 
similarly  imparts  a  black  colour.  A  better  way,  however,  is  to 
make  a  decoction  of  the  powder  and,  when  cold,  add  tincture  of 
iodine  in  excess,  when  on  shaking  well  in  a  test-tube  the  froth  of 
the  cinnamon  decoction  is  distinctly  yellow,  and  that  of  cassia  grey 
or  black,  and  if  cassia  powder  be  mixed  with  cinnamon  the  char- 
acteristic froth  of  the  cassia  can  be  distinctly  seen. 


A  vote  of  thanks  was  passed  to  the  author  of  this  paper. 

Professor  Attfield  hoped  that  the  author  would  continue  his 
experiments  with  the  view  of  ascertaining  the  special  conditions 
under  which  this  substance  would  absorb  iodine.  The  absorption 
of  iodine  by  essential  oils  was  a  matter  involved  in  a  good  deal  of 
obscurity.  The  amount  absorbed  appeared  to  depend  a  good  deal 
on  conditions,  and  if  Mr.  Woodland  would  look  into  those  conditions, 
it  was  possible  ho  might  be  able  to  give  a  good  method  of  dis- 
tinguishing between  these  substances. 

Mr.  Brady  said  with  regard  to  the  employment  of  salt  water  in 
the  distillation  of  oil  of  cinnamon,  he  had  seen  a  statement  to  that 
effect,   in   Pereira's  "  IMateria  Medica,"  and   it  had  been  repeated 
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elsewhere,  but  he  did  not  think  that  salt  was  employed  generally  in 
Ceylon.  In  the  only  distilling  establishment  he  visited,  not  only 
was  salt  water  not  used,  but  the  distilled  water  was  used  again  and 
again,  for  a  manifest  economic  reason. 

Mr.  Greenish  said  he  had  heard  Mr.  Brady  state  that  there  were 
several  kinds  of  cinnamon, — eight  or  ten;  he  should  like  to  know 
whether  the  particular  kind  of  cinnamon  used  in  these  experiments 
was  noticed,  because  naturally  it  would  have  an  influence  on  the 
result. 

Mr.  Brady  said  the  different  kinds  were  merely  planters' 
varieties ;  he  did  not  think  any  one  could  define  them.  A  planter 
would  be  able  to  tell  the  different  sorts,  but  he  did  not  think  there 
were  even  commercial  names  for  them. 

Mr.  Greenish  asked  if  there  were  any  mode  of  distinguishing 
them. 

Mr.  Brady  replied  certainly  not,  except  by  an  expert.  It  was 
more  like  commercial  sorting  than  botanical  separation. 

Mr.  Greenish  said  probably  it  would  have  an  influence  on  the 
result  of  the  experiment. 

Mr.  Brady  said  practically  oil  of  cinnamon  was  made  by  the 
poorer  planters,  usually  half-caste  Portuguese,  who  would  not  take 
the  trouble  either  to  cultivate  the  shrub  properly  or  to  prepare  the 
bark  for  sale  as  fine  cinnamon,  and  it  was  quite  a  question  whether 
growing  the  finest  cinnamon  really  paid  the  planters  so  well  as 
using  it  in  the  rough  condition  as  chips  for  distilling  the  oil. 


The  two  following  papers  were  then  read — 

AN  IMPROVED  PROCESS  FOR  THE  EXTRACTION  OF 
ATROPINE. 

By  a.  W.  Gerrard,  F.C.S. 

Having  to  conduct  numerous  estimations  of  the  atropine  con- 
tained in  belladonna  plants,  and  having  tested  the  various  methods 
recommended  for  its  extraction,  with  indifferent  success,  most  of 
the  published  processes  yielding  a  very  impure  product,  I  have  after 
several  experiments  devised  a  process  giving  me  considerable  satis- 
faction, yielding  the  atropine  well  crystallized  and  in  a  state  of 
purity. 

In  most  published  processes  for  working  out  atropine,  potassic 
hydrate  or  carbonate  are  the  salts  invariably  employed  or  recom- 
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mended  for  its  liberatiou,  cliloroforni  as  its  solvent,  and  alcohol  as  a 
crystallizing  medium ;  but,  however  cai'cfuUj  the  process  may  be 
conducted,  the  atropine  is  never  obtained  well  crystallized,  but  as  a 
brown,  waxy,  ill-defined  mass. 

In  conducting  previous  investigations  for  the  elimination  of 
alkaloids,  I  have  always  found  the  employment  of  potash  salts  most 
objectionable,  preferring  above  them  ammonia.  Potash  causes 
colouring  matters  to  become  more  soluble  in  chloroform  or  ether 
than  when  ammonia  is  used,  thus  increasing  the  difficulties  of  puri- 
fication. Potash  likewise  produces  a  troublesome  emulsion,  slow  to 
separate,  and  the  yield  of  alkaloid  has  never  been  so  high  as  when 
ammonia  was  employed.  The  explanation  of  this  latter  may  be, 
that  chloroform  and  ether  being  held,  more  powerfully  and  perma- 
nently in  solution  by  potash  than  ammonia,  a  loss  of  alkaloid  takes 
place  having  some  relation  to  the  amount  of  chloroform  or  ether 
dissolved.  Again,  ammonia  has  certainly  this  great  advantage  over 
potash,  that  it  is  not  known  to  decompose  the  alkaloid,  and.  excess 
can  readily  be  eliminated  without  injury  to  the  product  sought. 

Lefort  {Journal  de  Pharniacie  ct  de  Ghimia  [4],  vol.  xv.,  p.  417) 
gives  one  of  the  best  published  processes  for  the  extraction  of 
atropine,  employing  acidulated  water  for  the  exhaustion  of  the 
belladonna  plant ;  to  this  I  have  some  objections,  preferring  simple 
alcohol  for  the  following  reasons.  "With  spirit  a  smaller  volume  is 
required  to  exhaust  the  drug,  and  therefore  a  less  exposure  to  the 
deleterious  influences  of  heat  is  required  for  its  removal,  spirit 
distilling  or  evaporating  at  a  much  lower  temperature  than  water. 
IsTeither  is  there  any  necessity  for  the  use  of  acid  (a  practice  now 
being  abandoned  by  other  experimentalists),  as  the  natural  salt  of 
atropine  is  equally  soluble  without  as  with  it ;  this  I  demonstrated 
by  thi-ee  experiments  each  way,  the  yield  of  alkaloid  being  prac- 
tically the  same  in  either  case. 

The  details  of  my  process  are  as  follows: — Pack  1,OOU  grams  of 
well  powdered  belladonna  leaf  or  root  in  a  percolator,  and  allow  it 
to  macerate  twenty-four  hours  with  1,0U0  c.c.  of  84  per  cent,  alcohol ; 
now  add  in  parts  of  250  c.c.  at  intervals  of  about  four  hours  another 
1,000  c.c.  of  alcohol;  when  percolation  ceases  displace  with  water, 
recover  the  alcohol  by  distillation,  and  treat  the  extract  with  five 
times  its  volume  of  water ;  carefully  separate  the  resin  and  fatty 
matter  and  wash  it  twice,  mixing  all  the  washings ;  evaporate  them 
to  300  c.c,  and  add  a  good  excess  of  ammonia;  expose  in  a  shallow 
dish  for  some  hours  that  excess  of  ammonia  may  volatilize  ;  now 
shake  well  with  an  equal  volume  of  ether,  separate  the  ether  and 

I  I 
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■withdraw  the  atropine  from  it  by  shaking  with  a  small  volume  of 
water  and  repeated  additions  of  acetic  acid.  Working  in  this  way 
the  ether  may  be  used  continuously  to  extract  the  mother-liquor 
until  it  is  exhausted.  The  acetic  solution  of  atropine  is  now  shaken 
with  and  filtered  through  a  little  animal  charcoal,  concentrated  to 
a  small  volume,  treated  again  with  ammonia  and  dissolved  out  a 
second  time  with  ether.  Allowing  the  ether  to  spontaneously 
evaporate,  the  atropine  will  sei)aratc  in  exceedingly  fine  filamentous 
crystals  of  a  satiny  lustre  and  almost  white.  Two  more  crystalliza- 
tions will  render  them  quite  white. 

In  conducting  this  process  it  is  important  to  remove  tho  whole  oi' 
the  alcohol  from  the  tincture,  also  to  em})loy  ether  free  from  alcohol. 


REPORT  ON  THE  ALKALOID AL  VALUE  OE  CULTIVATED 
AND  AVILD  fiELLADONNA  PLANTS. 

By  a.  W.  GicuKAui.,  E.C.S. 

An  opportunity  having  occurred  to  obtain  considerable  supplies 
of  wild  grown  belladonna,  I  have  utilized  the  occasion  by  instituting 
a  comparative  examination  of  the  dificrences,  if  any,  existing 
between  it  and  the  cultivated  kind. 

The  wild  belladonna,  upon  which  my  experiments  have  been  con- 
ducted, was  grown  at  Ijastingham,  near  Pickering,  Yorkshire,  in  a 
very  poor,  limestone  soil,  incapable  of  producing  ordinary  cultivated 
crops,  in  which,  however,  the  belladonna  luxuriates,  reaching  ('>  feet 
in  height.  For  its  collection  and  selection,  I  am  indebted  to  Dr. 
Sydney  Ringer.  As  well  as  I  could  judge  by  comparison,  its  age 
was  three  or  four  years. 

The  cultivated  plant  was  grown  by  tho  well-known  firm  of  W. 
Ransom,  of  Hitchin,  on  a  chalk  subsoil,  with  12  inches  of  stiff  loara 
on  the  surface.  Tho  plants  were  3  to  4  feet  in  height,  and  believed 
to  be  three  years  of  age. 

The  entire  plants  were  sent  me  immediately  after  collection,  the 
wild  towards  the  end  of  September,  the  cultivated  at  the  beginning 
of  October.  At  this  period  of  the  year,  I  am  informed  by  Mr. 
Ransom,  it  is  considered  less  active  than  during  July,  which  is  the 
month  of  flowering.  The  wild  plant,  by  reason  of  the  distance  it 
had  to  travel,  did  not  arx'ive  in  such  good  condition  as  the  cultivated, 
it  having  lost  its  green  colour  and  freshness,  but  was  otherwise  un- 
injured. Both  kinds  were  dried  at  a  temperature  of  100°  V.,  and 
divided  into  its  various  parts  of  root,  stem,  lea!',  and  fruit,  and  well 
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powdorcnl,  cai'Ii  |);irL  Ix'iiiii,"  then  Kopiii'iticly  c:;!  iiiiiilcil  foi-  ils  jxtcimiI - 
u'j^o  of  iilkuloiil  by  iluj  process  described  by  ilie  .-inllioi-  ( I'lninn . 
.hinni.).  The  result,  ns  tiibuliited,  shows,  iK^sidos  i\\r  (•(iiiii);ii-.il  iv(! 
sireiigtli  of  the  two  kinds,  also  the  dislribiil  ion  oi"  tlio  allvaloid  in 
various  parts  of  the  ])hint,  ami  it  is  woi'l.hy  of  notice  tliat,  in  botli 
cases,  more  is  ol)tain(!d  IVotn  iJio  leaf  than  llie  rool-,  tliis  \n-\w^ 
contrary  to  tlie  rr(!neral  behef. 

The  alkak)id  in  each  (;asc  was  di-Icd  over  snlj)hui-i(!  iiclii,  and 
weif,died  as  absolute  alkahnd  in  neai'Iy  eulonilcss  crystals.  In  tlu! 
residues  there  always  appeared  a  small  jxjrtion  of  alkiilold,  serm- 
ingly  dift'ei'cnt  to  atropine,  beinf(  irioi-f;  sitlubh!  in  w;i,ti;r,  and  iiif)r<) 
readily  volatilized.  1  hope  to  turn  my  attention  t(;  this  observation 
on  some  future  occasion. 

Alkaloidal  value  of  cultivated  and  wiM  bulladoniia  jiliiiits:  — 


Wild  Plant. 


CiiUivtttod  Plant. 


Part  used. 

Percent,  yield 
of  Alkaloid. 

Part  used. 

Percent.  yUM 
oi:  Alkaloid. 

Root 
Htem 
Leaf 
Fruit 

•45 
•]l 

■r>H 
•;m 

Hoot 

Stem 

,  Lt'iif 

Fruit 

•85 

•07 

•4 

•2 

8o  far  this  examination  demoTislrales  iliat  the  wild  plant  is 
richest  in  alkaloid,  and  has  the  highest  value;  but  it  Hhould  1)(; 
mentioned  that  the  cultivated  plant  was  of  excellent  quality,  that 
is,  judged  by  commercial  belladonna  leaves,  three  samples  of  wliich 
I  had  previously  examined,  yielding  respectively  *07,  '11  :ind  -22 
])er  cent,  of  alkaloid. 

It  would  at  present  be  only  speculative  to  assign  any  reasons  for 
the  differences  here  shown  in  tlie  two  varieties,  l)ut  it  woidd  appeal- 
that  a  soil  of  chalky  foi-mation  favours  the  developmcid;  of  the 
alkaloidal  principles,  for  it  is  a  notable  coincidence  that  both  jjlanis 
examined  were  grown  upon  chalk,  and  both  are  rich  in  alkaloid  ; 
but  in  that  soil  where  the  chalk  preponderates,  the  plants  are 
shown  to  reach  the  highest  perfection. 

As  regards  commei'cial  belladonna  leave.«,  I  should  infer  that  most 
of  them  were  the  growth  of  a  soil  unsuited  to  them  ;  otherwise 
they  must  undergo  considerable  deterioration  by  keeping,  for  in  jio 
ease  have  I  been  able  to  obtain  no  good  a  yi'ld  of  alkaloid  from 
them  as  from  recent  leave.;. 
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Further  experiments  are  yet  required  to  substantiate  the  above 
views,  and  to  assist  me  I  shall  be  glad  to  receive  oommunicatious 
from  gentlemen  who  could  direct  me  where  to  obtain  belladonna 
plants  from  other  than  chalky  soils. 

It  is  my  intention  to  continue  these  observations,  and  estimate 
the  amounts  of  alkaloid  present  in  the  leaves  and  root  of  the  plant 
at  the  period  of  flowering,  if  possible  up  to  the  sixth  year  of  its 
growth. 

The  following  is  a  report  on  the  alkaloid  from  wild  belladonna, 
by  John  Tweedy,  F.R.C.S.,  Professor  of  Ophthalmic  Surgery  to 
University  College : — "  I  have  made  a  large  number  of  comparative 
experiments  with  the  two  solutions  of  atropine  you  gave  to  me 
some  weeks  ago.  As  the  result  of  my  observations,  I  may  say  that 
in  every  instance  I  found  the  atropine  from  the  wild  plant  more 
prompt  in  its  action  and  more  energetic,  that  is,  it  dilated  the  pupil 
and  suspended  the  power  of  accommodation  quicker,  and  its  effects 
lasted  longer.  I  am  inclined  to  think  that  the  solution  of  the 
atropine  from  the  wild  plant  was,  likewise,  less  irritating  than  the 
other.  This  may  have  been  due  to  the  greater  purity  of  the 
alkaloid  prepared  by  yourself,  whereby  it  contained  a  larger  pro- 
portion of  hyoscyamine. 

"  I  may  add,  as  a  curious  fact,  that  the  solation  of  the  atropine 
from  the  -wild  ])lant  has  kept  better  than  the  other.  This  difference 
has  been  oliserved  in  three  different  portions  preserved  in  separate 
bottles.  The  commercial  plant  already  contains  a  large  quantity 
of  fungus,  w'hile  the  other  is  still  free. 

"As  far  as  I  know  each  specimen  has  been  preserved  with  equal 
care." 


A  vote  of  thanks  was  passed  to  Mr.  Gerrard  for  the  above 
papers. 

Mr.  Naylou  said  it  appeared  to  him  that  the  numbers  given  were 
very  near,  and  considering  the  method  by  which  Mr.  Gerrard  had 
extracted  this  very  pure  atropine,  he  was  not  sure  -whether  the 
differences  might  not  almost  be  considered  errors  of  experiment. 
But  he  understood  he  had  adduced  physiological  evidence  as 
well. 

Mr.  Allex  said  he  was  able  to  confirm  Mr.  Gerrard  in  an  obser- 
vation he  made  incidentally,  that  the  ether  was  more  soluble  in 
liquids  containing  caustic  alkalies  than  ammonia.  If  soap  con- 
taining a  considerable  excess  of  caustic  potash  or  soda  were  mixed 
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with    cfcber,  the   amount   of  otlier    dissolvecl   was  something  very 
considerable. 

Mr.  Plowjian  asked  whether  the  percentages  were  calcuhxted  on 
the  dry  portions  of  the  plant,  or  upon  the  plant  in  the  gi'een  state. 

Mr.  Gerraed  said  on  the  dry  plant. 

Professor  Attfikld  asked  if  Mr.  Gerrard  had  taken  any  means 
to  ascertain  that  the  extremely  beautiful  article  he  had  produced 
was  atropine  and  nothing  else.  From  the  experiments  he  had 
described,  made  by  his  physiological  friend,  it  would  seem  there 
was  a  possibility  of  something  else  being  present.  He  presumed 
that  was  one  of  the  questions  ho  would  investigate,  giving  the 
result  at  some  future  time. 

Mr.  Cleaver  wished  to  ask  if  Mr.  Gerrard  tried  any  means  of 
determining  the  total  amount  of  the  alkaloid  present,  otherwise 
than  by  direct  estimation.  He  had  been  working  on  a  somewhat 
analogous  research  on  a  different  subject,  and  found  that  although  a 
plant  indicated  by  Meyer's  solution  that  it  contained  a  considerable 
proportion  of  alkaloid,  it  was  extremely  difficult  to  realize  anything 
like  that  percentage  when  worked  out  on  the  manufacturing  scale, 
and  he  should  like  to  know  whether  other  observers  had  noticed 
the  same  thing.  With  reference  to  Mr.  Naylor's  observation,  it 
was  very  easy  indeed  to  work  on  the  process  indicated  by  ^[r. 
Gerrard  with  great  accuracy,  and  the  difference  between  "oS  and  •■!' 
could  not  very  well  be  an  error  of  experiment. 

Mr.  ShenstONE  wished  to  confirm  Mr.  Gerrard  on  the  point  of 
using  ammonia  in  extracting  alkaloids.  He  had  foaud  ammonia 
was  much  better  than  either  caustic  potash  or  soda.  He  might  say 
that  it  lent  itself  to  what  he  believed  to  be  a  novel  method  of  treat- 
ment, which  he  had  found  of  great  convenience.  Everybody  knew 
how  difficult  it  often  was  to  separate  alkaloids  in  the  crystalline 
state  from  liquids  containing  the  semi-resinous  semi-gummy  sub- 
stance which  was  so  common.  Ammonia,  if  applied  very  gradually, 
aided  very  much  in  dealing  with  such  cases.  He  had  worked  in 
this  way  on  the  alkaloids  of  nux  vomica,  for  instance.  He  placed 
a  slightly  acidified  solution  of  the  alkaloid  in  a  flat  dish,  and  in  the 
centre  of  that,  upon  a  beaker,  a  shallow  dish  containing  some  dilute 
ammonia,  and  covered  the  whole  up  for  a  week.  Working  in  that 
way  the  alkaloids,  instead  of  coming  out  as  a  sticky,  gummy, 
unworkable  mass,  would  come  out  in  distinct  crystals  and  save  a 
great  deal  of  trouble.  He  did  not  know  how  far  this  method  was 
new,  but  he  had  not  seen  it  mentioned.  He  observed  that  Mr. 
Gcrrard's  results  seemed  to  differ  from  those  of  a  previous  experi- 
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menter ;  he  rather  thought  the  French  chemist,  Lef ort,  found  that 
the  wild  belhadouna  grown  around  Paris  contained  nearly  the  same 
proportion  of  alkaloid  as  the  cultivated  plant  grown  in  the  same 
district. 

Mr.  M.  "W.  AViLLiAMS  said,  as  he  understood,  Mr.  Gerrard 
extracted  the  plant  in  alcohol,  distilled  down  the  alcohol,  and  got, 
he  presumed,  a  more  or  less  watery  extract ;  he  then  further 
diluted  that  with  water,  removed  the  resin  by  some  process  of 
filtration  and  decantation,  washed  the  resin,  and  then  added  more 
water,  and  then  had  to  evaporate  in  order  to  get  rid  of  the  excess  of 
water.  Now  there  was  a  simple  process  which  entirely  avoided 
both  the  subsequent  addition  of  w^ater  and  the  washing  of  the  resin 
and  the  evaporation.  The  evaporation  of  a  watery  solution  of 
alkaloid  containing  other  things  than  mere  water  was  very  disad- 
vantageous ;  and  if  he  would  distil  down  his  alcoholic  extract  into 
a  watery  extract,  at  the  end  he  could  eventually,  by  very  gentle 
temperature,  get  rid  of  the  whole  of  the  alcohol,  and  if  to  the 
watery  solution  he  added  a  few  drops  of  acetic,  tartaric,  or  some 
other  weak  acid,  not  likely  to  act  on  the  alkaloid,  and  shook  it  with 
petroleum  ether,  the  resin  could  be  removed  without  the  necessity 
of  subsequent  evaporation.  It  had  frequently  been  noticed  that  in 
the  dry  flowers  of  plants  there  was  a  very  large  proportion  of 
alkaloids,  for  instance,  aconite  ;  Dragendorif  and  some  other  people 
found  no  less  than  7  per  cent,  of  the  dry  matter  of  the  flowers 
consisting  of  aconitiue.  In  the  figures  given  there  was  nothing 
like  such  a  percentage  as  that.  Mr.  Allen  had  mentioned  that  a 
potash  solution  dissolved  ether  much  more  readily  than  plain  water 
or  ammoniated  watei",  and  the  reason  for  that,  he  thought,  was 
sufficiently  obvious  to  those  who  were  aware  of  the  tension 
dissociation,  and  of  the  relative  surface  tensions  to  the  solutions  of 
liquids  like  those.  The  potash  diminished  very  little  the  surface 
tension  of  water,  but  on:  the  contrary  ammonia  diminished  the 
surface  tension  considerably.  Mr.  Allen  had  suggested  that  if 
hydrochloric  acid  were  added  to  a  potash  solution  of  ether,  there 
would  be  a  separation  of  the  ether ;  that  was  no  doubt  so,  but  the 
separation  of  ether  would  take  place  almost  equally  if  a  large 
quantity  of  caustic  potash  were  added  for  a  similar  reason — it  was 
a  process  of  salting  out. 

Mr.  Shenstone  wished  to  add  that  the  use  of  ammonia  in  the  way 
he  had  just  described  could  only  be  employed  with  an  alkaloid 
fairly  insoluble  in  water,  and  no  doubt,  tlierefore,  Mr.  Gerrard 
might  point  out  that  it  would  not  ripply  in  this  case. 
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Mr,  GREi:xisn  said  from  a  pharmacist's  point  of  view  this  was 
oue  of  the  most  interesting*  papers  he  had  heard  for  some  time.  The 
fact  that  the  leaf  of  the  belladonna  contained  more  of  the  alkaloid 
than  the  root  was  very  remarkable.  It  would  be  recollected  that  at 
the  last  Conference,  Mr.  Naylor  read  a  most  interesting  paper  on 
the  extract  of  henbane,  when  he  mentioned  that  the  softer  parts  of 
henbane  were  used  as  well  as  the  leaf,  following  in  the  steps  of  Mr. 
Squire  in  that  direction.  Mr.  Squire  also  entertained  a  very  strong 
opinion  that  the  root  of  the  henbane  was  more  active  than  the  leaf. 
Shortly  after  the  Conference  at  Swansea,  he  had  occasion  to  go  to 
Russia,  and  when  in  the  laboratory  of  Professor  Drageudorif,  he 
asked  him  if  he  had  ever  made  experiments  of  the  quality  or  activity 
of  different  parts  of  the  hyoscyamus  plants.  The  Professor  gave 
him  a  pamphlet  containing  the  results  of  a  series  of  experiments 
conducted  in  his  own  laboratoiy,  showing  that  the  leaf  contained 
the  greater  proportion  of  hyoscyamine ;  the  roots,  the  flowers,  and 
the  stem  each  containing  only  a  small  proportion.  He  was  exceed- 
ingly pleased  to  find  from  Mr.  Gerrard's  experiments  that  the  same 
thing  obtained  in  belladonna.  He  felt  that  phax-macists  had  been 
making  some  mistake  in  using  the  root,  and  considering  it  was 
more  active  than  the  leaf.  It  seemed  to  him  they  must  again 
return  to  the  old  practice  of  using  the  leaf,  the  same  as  henbane. 

Mr.  Symes  said  in  Mr.  Gerrard's  first  paper  he  stated  that  he 
objected  to  the  use  of  an  acidulated  menstruum  for  separating  the 
alkaloid,  because  it  was  equally  soluble  in  a  neutral  fluid.  He  pre- 
sumed that  would  apply  simply  to  an  alcoholic  menstruum,  and  not 
to  an  aqueous  one.  That  the  alkaloid  itself  was  much  more  soluble 
in  an  acidulated  fluid  than  in  water  was  well  known ;  but  if  Mr. 
Gerrard  used  alcohol,  probably  the  alcohol  would  be  as  good  a 
solvent  without  the  addition  of  acid  as  with  it. 

Mr.  Groves  said  with  reference  to  the  late  researches  of  Laden- 
burg  and  others,  to  the  effect  that  the  atropine  of  commerce  was 
composed  of  two  distinct  alkaloids,  atropine  and  atropidine,  or  A 
and  B  atropine,  he  did  not  know  whether  Mr.  Gerrard  had  reason 
to  suspect  the  occurrence  of  two  distinct  alkaloids,  but  it  seemed  to 
be  made  out  that  these  two  did  exist,  and  that  atropidine  was  in 
fact  hyoscyamine.  It  was  pointed  out  that  it  would  be  futile  to 
attempt  to  extract  hyoscyamine  from  hyoscyamus  plants  when  it 
could  be  obtained  with  so  much  greater  facility  as  atropidine 
yielded  by  belladonna  plants. 

Mr.  Gerrakd  said  he  bad  mentioned  the  probability  of  there  being 
a  second  alkaloid. 
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The  Pej::sident  said  that  before  Mr.  Gerrard  replied  lie  would 
just  allude  to  the  paper  of  Mr.  Merck,  read  on  the  previous  day, 
which  might  be  considered  as  confirming  Mr.  Gerrard's  supposition 
of  there  being  two  alkaloids.  What  had  been  said  of  the  greater 
amount  of  the  alkaloid  contained  in  the  leaves,  both  of  hyoscyamus 
and  atropa  belladonna,  had  a  distinct  interest  for  pharmacists. 
The  use  of  the  root  was  a  comparatively  recent  innovation,  and  did 
not  appear  as  though  it  would  stand  the  test  of  experience.  It  was 
also  open  to  the  objection  that  it  entailed  the  destruction  of  the 
plants,  and  therefore  it  was  very  useful  to  know  that  the  leaves 
were  as  good  or  better.  The  hyoscyamine  of  Mr.  Merck  was  made 
from  the  leaves. 

Mr.  CARTEiGnE  said  that  Mr.  Merck  had  had  the  advantage  of 
Professor  Ladenburg's  assistance,  who  devoted  himself  entirely  to 
the  subject  of  these  mydriatic  alkaloids.  In  Mr.  Gerrard's  case  he 
had  a  good  deal  of  other  work  to  do,  and  the  Conference  must  feel 
very  grateful  to  him  for  undertaking  these  quantitative  experi- 
ments. He  might,  however,  suggest  to  Mr.  Gerrard  to  so  far 
modify  his  paper  as  to  insert  the  words  "  or  of  total  alkaloids  " 
after  "  atropine."  This  would  not  at  all  detract  from  his  work, 
which  was  to  show  first  that  the  total  alkaloids  were  easily  extracted 
by  his  process  from  the  root,  stem,  or  leaf ;  and  secondly,  that  the 
proportion  in  the  cultivated  and  wild  variety  differed.  He  con- 
fessed he  was  not  quite  satisfied  from  the  small  number  of  experi- 
ments made  that  Mr.  Gerrard  had  yet  proved  his  case.  As  this 
was  a  preliminary  papei',  he  would  not  pursue  that  matter  further, 
but  any  one  who  had  attempted  the  quantitative  experiments  in- 
volving the  drying  of  specimens  of  this  kind  very  carefully  first, 
and  then  the  drying  of  the  crystals,  and  so  on,  would  know  that  an 
error  of  a  very  minute  kind  in  the  process  would  materially  affect 
the  percentages,  and  therefore  it  was  a  little  difficult  to  come  to  a 
conclusion  on  the  subject  from  this  species  of  experiments.  It  was 
a  very  important  subject,  and  it  would  be  a  great  gain  to  chemistry 
proper  and  chemical  physiology,  if  Mr.  Gerrai'd  could  find  time  to 
settle  the  point  definitely  at  a  future  meeting.  The  question  was 
very  similar  to  that  of  determining  the  total  alkaloids  in  cinchona 
barks.    The  actual  separation  of  alkaloids  was  an  after  consideration. 

Mr.  Geeiued,  in  reply  to  Mr.  Naylor's  remark  on  the  close 
approximation  of  the  percentages,  said  he  gave  them  exactly  as 
they  came  out,  and  therefore  he  thought  it  was  rather  cavilling  to 
raise  the  point  that  the  difference  between  lliem  was  small.  Tlion 
Mr.  Allen  asked  the  amnnnt  opci'atcd  upon. 
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Mr.  Allen  said  he  thought  it  wonlcl  bo  an  answer  to  ]\Ir.  Naylor 
if  Mr.  Gerrard  had  used  a  considerable  quantity  of  materiah 

Mr.  Gerrard  said  he  used  a  kilogram  in  each  case. 

Mr.  Allen  said  that  made  a  very  substantial  difference. 

Mr.  Gerrard,  continuing,  said  Pi'ofessor  Attfield  had  asked 
whether  it  was  atropine  or  not  he  obtained  from  the  plant.  He  did 
not  tie  himself  to  that  statement  definitely,  knowing  the  uncertain 
state  of  the  question  as  to  whether  it  was  atropine  only  contained 
in  these  plants  yielding  mydriatic  alkaloids.  He  was  utterly  unable 
to  state  whether  what  was  now  being  dispensed  as  atropine  was 
atropine,  hyoscyamine,  duboisine,  or  daturine.  In  reply  to  Mr. 
Cleaver,  he  very  much  preferred  to  measure  the  alkaloid  ho 
obtained  as  alkaloid  absolutely,  not  as  any  combination  either  with 
Meyer's  reagent  or  double  iodide  of  bismuth  and  potassium,  because 
he  was  sure  those  reagents  precipitated  other  bodies  besides  alka- 
loids, and  therefore  did  not  give  exact  results.  The  result  obtained 
by  Meyer's  solution  led  one  to  infer  there  would  be  a  larger  yield  of 
alkaloid  than  was  really  obtained.  Mr.  Williams  had  made  a  refer- 
ence to  the  employment  of  petroleum  ether  so  as  to  avoid  the  use  of 
an  excessive  quantity  of  water,  and  thus  some  evaporation,  i^ow, 
in  evaporating  or  distilling  an  alcoholic  extract  of  belladonna,  after 
the  removal  of  the  whole  of  the  alcohol  carefully  at  a  lower  temper- 
ature as  he  suggested — which  was  the  process  he  employed — if  the 
extract  were  allowed  to  stand  it  would  separate  into  two  portions, 
one  of  which  contained  a  much  larger  proportion  of  alkaloid  than 
the  other.  The  substratum,  or  the  aqueous  portion,  would  contain 
the  main  portion  of  the  alkaloid,  and  the  upper  portion  was  prin- 
cipally a  resinous,  oily  matter,  still  containing  alkaloid.  If  petro- 
leum ether  were  used  to  remove  it,  and  i-ejected,  alkaloid  would  be 
thrown  away  ;  but  if  it  were  washed  two  or  three  times  with  water, 
the  alkaloid  would  be  saved.  For  that  reason  he  pi'eferred  washing 
the  resinous  matter  with  water.  Heat  probably  had  some  effect  on 
the  small  quantity  of  alkaloid  present,  nevertheless  that  was  un- 
avoidable. He  considered  that  there  was  no  advantage  in  the  use  of 
petroleum  ether.  He  had  used  it  in  some  cases,  but  practically  it 
Avas  not  available  for  all,  as  it  did  not  dissolve  all  the  resin.  Mr. 
Symcs  spoke  of  the  employment  of  acid  to  dissolve  atropine,  and  ho 
was  right  so  far  as  free  atropine  was  concerned  ;  but  he  did  not 
think  acids  increased  the  solubility  of  salts  of  atropine,  and  it 
existed  in  the  plant  probably  in  combination  with  malic  acid,  and 
not  as  a  hydrate,  therefore  there  was  no  advantage  in  the  use  of 
acid,  whether  water  or  alcohol  were  the  solvent  employed. 
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The  next  paper  read  was  entitled — 

FURTHER  NOTES  ON  SHALE  AND  PETROLEUM 
PRODUCTS. 

By  Alfred  H.  Allen,  F.I.C,  F.C.S. 

It  will  be  in  the  recollection  of  many  of  those  present  that,  at 
the  Swansea  meeting  of  the  Conference  I  described  some  experi- 
ments showing  that  the  various  commercial  products  derived  from 
petroleum  differed  from  the  parallel  series  of  products  obtained  by 
the  distillation  of  bituminous  shale.  The  differences  there  de- 
scribed included  the  behaviour  of  the  products  in  question  with 
fuming  nitric  acid,  and  their  solvent  action  on  pitch  and  absolute 
carbolic  acid.  The  differences  observed  were  attributed  to  the 
presence  in  the  shale  products  of  a  larger  proportion  of  hydrocar- 
bons of  the  ethylene  series,  having  the  general  formula  Cu  H.,,,,  than 
existed  in  the  parallel  products  from  petroleum.  Some  doubt  has 
been  expressed  as  to  the  existence  of  the  supposed  difference  of 
composition,  and,  therefore,  with  a  view  of  placing  the  matter 
beyond  the  possibility  of  further  question,  I  have  made  some 
additional  experiments  in  a  new  direction. 

One  of  the  best  known  and  most  characteristic  properties  of  the 
olefines,  or  hydrocarbons  of  the  ethylene  series,  is  the  readiness  with 
which  they  enter  into  combination  with  bromine  to  form  additive 
compounds  of  a  stable  and  definite  character.  The  paraffins,  or 
hydrocarbons  of  the  marsh-gas  series,  on  the  other  hand,  do  not 
form  additive  compounds  with  bromine,  and  are  practically  un- 
afi'ected  by  it  under  the  ordinary  conditions  of  experiment. 

Combination  with  bromine  has  long  been  used  for  assaying  coal- 
gas  for  the  proportion  of  ethylene  and  allied  hydrocarbons  con- 
tained in  it,  and  has  also  been  previously  employed  in  the  examin- 
ation of  shale  products.  I  have,  however,  been  unable  to  learn  the 
precise  manner  in  which  it  has  been  used  for  the  latter  purpose, 
and,  as  I  at  first  met  with  considerable  practical  difficulties  in 
applying  it  quantitatively,  it  may  be  of  interest  to  describe  the  plan 
which  I  ultimately  adopted,  and  by  which  such  numerical  results 
as  I  shall  lay  before  you  have  been  obtained. 

A  solution  of  hypobromite  of  sodium  is  prepared  by  measuring 
out  40  c.c.  of  bromine,  gradually  adding  solution  of  caustic  soda 
(avoiding  any  rise  of  temperature)  till  the  liquid  is  slightly  alka- 
line, and  of  a  light  yellow  colour,  and  then  diluting  the  liquid  with 
water  to  one   litre.     The   strength  of  this  solution  is    then  ascer- 
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taiued  by  measuring  out  20  c.c,  diluting  with  about  150  c.c.  of 
water  in  a  porcelain  dish,  adding  a  strong  solution  of  puro  iodide  of 
potassium,  and  then  acidulating  the  mixture  with  hydrochloric  acid. 
If  any  black  precipitate  of  iodine  occur,  more  potassium  iodide 
solution  is  added  till  the  mixture  has  a  clear  brown  colour.  The 
iodine  set  free  is  then  titrated  with  decinormal  solution  of  sodium 
hyposulphite  (24"8  grams  of  crystallized  Na^  So  O3  per  litre),  each 
1  c.c.  of  which,  if  of  accurate  strength,  corresponds  to  "0080  gram 
of  bromine  in  the  20  c.c.  employed  for  the  experiment. 

The  end  of  the  reaction  is  indicated  by  the  disappearance  of  the 
brown  colour,  and  may  be  rendered  still  more  sharp  by  adding  a 
few  drops  of  starch  solution  towards  the  end  of  the  titration.* 

Five  grains,  or  5  c.c.  of  the  sample  of  mixed  hydrocarbons  to  be 
tested,  is  next  placed  in  a  small  tapped  separator,  or  Mohr's  burette 
with  a  glass  tap,  5  c.c.  of  the  bromine  solution  added,  the  mixture 
acidulated  with  dilute  hydrochloric  acid,  and  well  agitated.  The 
liberated  bromine  will  be  dissolved  by  the  hydrocarbon,  which  in 
most  cases  will  combine  with  it  to  form  a  bromide,  or  be  acted  on 
with  production  of  a  bromo-substitution  product.  In  either  case 
the  red  colour  of  the  free  bromine  will  disappear  partially  or  com- 
pletely. If  on  standing  a  minute  or  two  the  layer  of  hydrocarbon 
be  found  to  have  a  marked  red  or  yellow  colour,  the  bromine  treat- 
ment is  at  an  end,  but  otherwise  a  further  addition  of  a  known 
measure  of  hypobromite  solution  is  made,  and  the  agitation  re- 
peated. Excess  of  bromine  solution  having  been  added,  as  indicated 
by  the  permanent  red  or  yellow  colour  of  the  hydrocarbon  layer,  the 
mixture  is  allowed  to  rest  a  few  minutes  to  permit  the  aqueous 
liquid  to  separate.  In  most  cases  tliis  occurs  readily,  but  in  others 
the  brominated  oil  adheres  to  the  sides  of  the  vessel,  and,  if  of  about 
the  same  density  as  the  aqueous  liquid,  only  separates  witli  gi'eat 
difficulty.  In  such  cases  it  is  desirable  to  add  sufficient  petroleum 
spirit  to  cause  the  hydrocarbon  to  rise  readily  to  the  surface.  This 
plan  never  fails.  The  petroleum  spirit  employed  may  be  oi'diuary 
commercial  "  benzoline,"  but  it  must  be  previously  agitated  with 
enough  bromine  water  to  render  it  permanently  coloured,  and  then 
with  sufficient  soda  to  decolorize  it.  Treated  in  this  manner,  it  is 
rendered  indifferent  to  bromine. 

Complete  separation  of  the  two  layers  having  been  effected,  the 
aqueous  liquid  is  run  off  through  a  tap  into  a  porcelain  basin,  and 

*  lu  the  analysis  of  sliale  ua])litlia,  5  c.c.  measure  of  the  sample  often 
requires  au  addition  of  20  c.c.  of  bromine  solution  to  effect  complete  bromin- 
ation. 
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the  brominatecT  oil  is  shaken  with  sufficient  solution  of  caustic  soda 
to  render  it  colourless.  The  soda  solution  is  run  off  into  the  porce- 
lain basin,  the  oil  washed  by  agitation  with  a  little  water,  and  the 
washings  run  off  in  their  turn.  Iodide  of  potassium  is  then  added 
to  the  liquid  in  the  basin,  and  sufficient  hydrochloric  acid  to  render 
it  distinctly  acid.  The  mixture  is  then  titrated  with  hyposulphite 
in  the  same  manner  as  the  bromine  solution.  The  quantity  of 
bromine  thus  found  is  the  excess  employed,  and  if  deducted  from 
the  total  quantity  present  in  the  volume  of  hypobromite  solution 
added  to  the  oil,  the  weight  of  bromine  will  be  found  which  is  re- 
quired to  combine  with  the  quantity  of  hydrocarbon  taken  for  the 
experiment. 

When  a  solid  hydrocarbon,  such  as  vaseline  or  paraffin  wax,  is  to 
be  examined,  two  grams  of  it  should  be  dissolved  in  the  smallest 
quantity  of  petroleum  spirit  (previously  brominated  as  already  de- 
scribed), and  the  solution  so  obtained  treated  in  the  usual  manner. 

Operating  in  the  manner  above  described  the  method  gives  very 
constant  results.  The  following  figures  show  the  proportion  of 
bromine  which  I  found  to  react  with  samples  of  representative  com- 
mercial products  consisting  wholly  or  chiefly  of  hydrocarbons.  In 
neai-ly  all  cases  the  numbers  given  are  the  mean  of  two  or  more 
concordant  experiments. 


Substance. 

Sp.  p-r.  at 
15i   C. 

Grams  of  bromine 

combining 

with  100  grams  of 

sample. 

Percentage  of 

bromine  of 

IH-oduct. 

Naphthas — 

1.  Gasolene  from  shale    .     .     . 

2.  Gasolene  from  petroleum 

3.  Shale  naphtha   .     .     .     .     . 

4.  Petroleum  naphtha.     .     .     . 

5.  Benzol 

Eurnins  Oils — 

(5.  From  shale 

7.  From  shale 

8.  From  petroleum 

Lubricating  Oils — 

9.  From  shale 

10.  From  shale  (bloomless)    .     . 

11.  From     petroleum     (spindle 

valvoline) 

12.  From      petroleum       (oleo- 

naphtha) 

13.  Eosiu  oil 

14.  Eefiued  rosin  oil     ...     . 
Solid  Product- 
is.  Vaseline 

•66.5 
•Go2 
•718 
•690 
•876 

•801 
•806 
•800 

•889 
•875 

•862 

•905 
■973 

•978 

67-1 
5-1 
94-9 
10-0 
36-2 

38-7 
36^4 
17-2 

56-4 
45-3 

21-G 

31-8 
45^3 
42^7 

19-7 

41-6 

4-8 
48-7 

8-8 
26-6 

27-9 
26-7 
14-7 

36^0 
31-2 

17-7 

24-1 
31-2 

29-9 

lG-5 
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From  tlieso  results  it  will  be  seen  that  there  is  iu  eacli  case 
a  striking  ditierence  between  the  proportion  of  bromine  assimilated 
by  any  of  the  shale  products,  and  the  quantity  which  combines  with 
the  parallel  product  from  peti'oleiim.  Thus,  while  the  shale  naphtha 
took  up  nearly  its  own  weight  of  bromine,  the  petroleum  product 
combined  with  only  10  per  cent.,  and  the  gasolenes,  bui-ning  oils, 
and  lubricating  oils  exhibit  similar  but  less  striking  differences. 
Benzol  does  not  give  a  satisfactory  result,  the  reaction  with  bromine 
occurring  slowly  instead  of  instantaneously,  as  in  the  case  with  the 
shale  and  petroleum  products. 

Owing  to  the  complex  character  of  commercial  hydrocarbon  pro- 
ducts, a  determination  of  the  amount  of  bromine  combining  with 
them  does  not  give  the  means  of  calculating  the  percentage  of  ole- 
fines  present  in  them.  If,  however,  a  fraction  of  constant  boiling 
point  were  prepared,  and  its  vapour  density  ascertained,  its  mean 
combining  weight  could  then  be  deduced,  and  then  a  determination 
of  its  power  of  assimilating  bromine  would  give  a  means  of  obtain- 
ing a  close  approximation  to  the  proportion  of  olefincs  contained  in 
the  fraction.  The  suggestion  assumes  the  absence  of  hydrocarbons 
of  the  acetylene  series  and  other  bodies  simulating  the  olefiues  iu 
their  reaction  with  bi'omine. 

I  may  point  out  that  recent  researches  have  thrown  considerable 
doubt  on  the  assumed  presence  of  a  large  proportion  of  paraffin 
hydrocarbons  in  petroleum.  Indeed,  their  presence  in  the  Caucasian 
product  is  denied,  and  in  American  petroleum  they  are  said  to  have 
been  confounded  with  the  hexahydrides  of  the  hydrocarbons  of  the 
benzene  series,  C„  Ho^ -f^Hp,,  which  resemble  the  paraffins,  C„Hn„  +  .,, 
in  being  unacted  on  by  bromine,  and  cold  nitric  or  sulphuric  acid, 
but  are  oxidized  by  hot  fuming  nitric  acid.  Whether  this  series  of 
hydrocarbons  is  present  in  shale  products  also  is  a  subject  for  future 
research. 

My  acknowledgments  arc  due  to  Mr.  W.  L.  Gunn  for  the  valuable 
assistance  he  has  afforded  mc  in  connection  with  the  experiments 
described  in  this  paper. 


A  vote  of  thanks  having  been  passed  to  i\[r.  Allen, 
Mr.  Ekin  said  Mr.  Allen  referred  to  the  fact  of  petroleum  contain- 
ing hydrocarbons  of  the  benzole  series,  but  with  the  formula 
C(;H;^n;  he  supposed  he  did  not  mean  benzole  itself.  He  believed  it 
was  a  matter  of  fact  that  it  was  found  to  yield  not  only  benzole,  but 
also  toluol  and  xylol  in  such  quantities  that  a  company  in  the 
United  States  was  now  formed  to  isolate  those  hydrocarbons.     He 
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did  not  think  it  was  an  American  canar  merely,  because  he  knew 
it  had  rather  frightened  the  mannfactnrers  in  this  country.  Nitro- 
benzole  and  binitrobenzole  were  made  by  thousands  of  tons,  and  it 
would  affect  Euglish  manufacture  very  considerably.  He  did  not 
understand  that  Mr.  Allen  had  quite  satisfied  himself  that  he  had 
found  benzole  amongst  these  products. 

Mr.  Xaylor  asked  if  the  Cg  Hg  Hq  was  capable  of  splitting  up 
under  distillation,  under  pressure,  in  the  same  way  as  the  paraffins 
did. 

Mr.  Allen  said  he  had  perhaps  not  quite  made  himself  under- 
stood with  regard  to  the  benzole  series.  It  was  unquestionably  the 
case  that  you  could  obtain  nitrobenzene  and  nitrotoluene — nitro- 
benzol  and  nitrotoluol,  by  treating  American  petroleum  with  nitric 
acid.  He  had  done  it  repeatedly  himself,  and  had  made  aniline 
from  it.  Whether  that  came  from  preformed  benzene  or  whether 
from  benzene  hexahydride,  he  did  not  know.  He  was  not  able  either 
to  answer  ]\Ir.  Xaylor  as  to  what  happened  to  these  things  at  a  high 
temperature.  At  any  rate  it  seemed  highly  probable  that  they 
would  all  undergo  such  a  change,  and  that  these  companies  which 
had  been  formed  might  rely  on  that  fact.  At  the  same  time  it  was 
new  to  him  to  learn  that  an  American  company  had  done  it.  He 
heard  of  a  Russian  company,  because  the  Russian  petroleum  con- 
tained a  larger  quantity  of  these  constituents.  No  ti'ace  of  benzene 
and  of  aniline  could  be  got  from  shale  products. 


The  following  three  papers  were  then  read  and  discussed 
together — 

ON  RED  BARK. 

By  John  Eliot  Howahd,  F.R.S.,  F.L.S. 

In  order  to  present  more  definitely  the  I'esults  of  recent  informa- 
tion on  this  subject,  together  with  some  suggestions  for  discussion 
at  the  Conference,  I  must  (in  some  sense)  begin  at  the  beginning 
and  show  what  I  mean  by  "  Red  Bark." 

The  limitation  of  the  genus  Cinchona  to  those  plants  which  have 
capsules  dehiscent  from  the  base  towards  the  apex  seems  to  me  most 
correct  and  natural.  I  think  my  friend,  Professor  Karsten,  has 
done  good  service  to  quinology,  not  only  by  the  magnificent  and 
unique  plates  and  descriptions,  iu  his  splendid  volumes,  of  the 
Cinchona  cordlfolia  and    C.  lancifolia  (for  instance),  but  also  of  the 
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lesser  kuowu  group  which  he  includes  to  my  regret  under  the  same 
head  of  Cinchonas  (CincJiona,  sectio  Ileterasca) . 

These  have  capsules  variously  dehiscent,  though  in  other  respects 
closely  allied  to  the  Cinchonse.  I  have  recently  met  with  specimens 
of  the  bark  of  two  of  these,  together  with  leaves  and,  in  one  case, 
very  well  preserved  capsules,  evidently  of  the  Cinchona  jjedunculata, 
Karsten.  The  other  I  referred,  with  less  certainty,  to  another  of 
his  species,  G.  nndata,  Krs. 

I  was  informed  that  neither  of  these  barks,  when  examined  by 
Dr.  Paul,  manifested  any  trace  of  alkaloid.  Is  not  this  a  reason  (if 
confirmed)  for  the  limitation  of  the  term  Cinchona  to  those  plants 
Avhich,  having  the  capsules  dehiscent  from  the  base,  also  possess  the 
medicinal  properties  from  which  the  name  is  derived  ?  To  these 
alone  it  seems  properly  to  belong. 

When  we  come  to  the  definition  of  species,  the  difficulty  of  dis- 
crimination increases  so  much  that  some  (even  of  those  who  arc 
interested  in  the  cultivation)  seem  inclined  to  throw  up  the  whole 
subject  in  despair,  and  to  believe  in  unlimited  hybridity  and  change, 
instead  of  that  exact  fixedness  of  type  which,  at  all  events  since  the 
researches  of  the  early  Spanish  botanists,  have  marked  the  South 
American  species.  Pavon  especially  was  very  careful  in  his  selec- 
tion of  specimens,  so  that  out  of  forty-one  sorts  which  I  possess 
of  his  collection,  I  am  able  to  recognise  at  least  twenty-eight  as  met 
with  in  commerce,  and  as  like  as  if  they  came  off  the  same  trees. 

I  have  thus  found  amongst  the  barks  of  commerce,  the  bark  of 
most  of  the  species  described  by  Pavon  and  his  associates,  and  by 
Mutis  and  Zea,  exactly  reproduced  with  every  minute  feature.  I 
have  had  the  satisfaction  of  cultivating  many,  and  of  receiving 
specimens  from  the  native  habitats  and  the  adopted  countries  of 
many  others,  and  my  conclusion  is  that  fixity  of  type  is  the  rule, 
and  variability  the  exception.  I  do  not  deny  that  this  latter  occurs 
(through  hybridity)  in  India  ;  but  I  agree  with  the  late  Dr.  Weddell 
in  thinking  that  there  is  not  usually  much  opportunity  for  this  in 
South  America.  I  can  add  that  Dr.  Weddell's  specimens  are  ad- 
mirably true  to  type. 

Even  in  India  the  probability  is  that  many  of  the  variations 
observed  are  connected  with  the  following  characteristics,  observed 
first  by  the  Spanish  botanists,  and  which  I  will  now  briefly  explain. 

All  the  different  species  of  Cinchona  (so  far  as  obsei'ved)  exist 
under  different,  slightly  varying  forms,  of  which  it  seems  impossible 
to  say  that  any  one  is  the  original  species  and  the  others  varieties. 
For  instance,  I  have  now,   growing  from  seeds  gathered  by  the 
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tllligent  collector,  Robert  Cross,  two  forms  of  the  GincJiona  cordifoUa, 
from  two  ditfereut  localities ;  one  of  which,  from  a  place  called 
Coralis  Inza,  possesses  the  true  cordate  form  of  leaf  as  represented 
by  Karsten  in  his  plate  of  Glnclionci  cordifoUa  ;  the  other,  though 
equally  in  its  marked  charactei'istics  the  "  hard  Carthagena"  or 
"  cordifolia"  bark  of  Mutis,  does  not  yet  show  one  leaf  true  to  the 
type.  The  Coralis  Inza  form  is  much  richer  in  quinine,  and  has 
consequently  (at  my  recommendation)  been  transplanted  by  Mr. 
Cross  to  India,  where  I  hope  it  may  prosper,  and  perhaps  be  found 
useful. 

Having  premised  these  observations,  I  now  come  to  the  question 
of  "  Red  Bark,"  of  which  the  true  species  is,  as  defined  by  Pavon, 
the  Cinchona  succiruhra,  so  named  by  this  botanist  from  the  peculi- 
arities of  i\xe  j>dce,  which  he  defines  as  follows  : — 

"  In  arboreum  corticumque  amputatione  succum  lacteum  primum 
profluit ;  postea  in  colorem  intense  rubicundum  transmutatur,  unde 
cascarilla  colorada  nomen  oritur." 

That  is  to  say,  it  is  named  "Red  Bark"  (in  Spanish  as  above), 
from  this  peculiarity  in  the  juice.  True  Red  Bark  is,  as  I  have 
shown  in  my  "  Illustrations  of  the  Nueva  Quinologia,"  the  product 
of  Cinchona  succiruhra  of  Pavon.  But  C.  succiruhra,  like  other 
species,  exists  under  somewhat  difi^erent  forms,  as  will  be  seen  by 
examination  of  the  specimens  I  send  to  illustrate  the  subject. 

One  soui'ce  of  variation  is  connected  with  the  macho  and  Jiemhra 
forms  of  the  same  plant ;  that  is  to  say,  the  preponderance  of  the 
male  and  female  elements  in  the  flower,  attended,  as  well  shown  by 
Dr.  Weddell,  with  correspoiading  changes  in  the  rest  of  the  plant. 
The  colour  of  the  flowers,  for  instance,  varies  in  its  intensity. 
Another  contrast  between  different  forms  is  found  in  the  perfectly 
glabrous  or  subpubescent  under  surface  of  the  leaf.  This,  as  defined 
by  Pavon,  and  as  found  generally  in  India,  is  perfectly  smooth.  As 
defined  by  Klotsch,  it  is  foliis  suhtus  ptiheridis,  judging  (as  he  did) 
from  a  specimen  of  Pavon's  in  the  Berlin  Museum. 

These  differences,  apparently  trivial,  are  nevertheless  important 
to  the  cultivator  ;  the  pernicious  efi'ects  of  the  rapid  oxidation  of  the 
oinchotannic  acid  I  have  explained  in  the  "Nueva  Quinologia,"  so 
that  wc  may  fairly  say,  the  more  truly  colorada  or  red  the  bark,  the 
less  probability  there  is  of  good  results  in  the  alkaloids.  I  send 
for  the  Museum  small  specimens — (A)  of  Pavon's  own  collection; 
of  the  genuine  Red  Bark  (B)  in  commerce;  and  of  the  more 
resinous  sort  (C),  which  I  have  described  in  the  above  work,  as  they 
used  to  be  imported  from  South  America;  fetching  a  high  jjricc. 
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but  useless  to  the  quinine  manufacture!',  containing  in  each  case 
about  2  per  cent,  of  alkaloids,  the  most  predominant,  cinchonine  and 
cinchonidine.  The  truest  Rod  Bark  in  India  will  come  to  this  by 
age.  The  state  of  degeneration  which  I  have  described  (at  p.  14, 
sub  voce  G.  succiruhra)  was  believed  by  Mr.  Broughton  to  have  set 
in  during  the  continuance  of  his  observations,  and  I  have  recently 
had  the  opportunity  of  examining  specimens,  carefully  selected  by 
Mr.  Cross  from  the  Government  Gardens  at  Ootacamund,  which 
present  the  much  more  mature  bark  as  exhibiting  the  true  charac- 
teristics of  genuine  Red  Bark,  both  in  physical  characteristics  and 
in  the  nature  of  the  alkaloids  it  contains. 

I  have  forwarded  specimens  of  these  (D),  No.  19  and  No.  20,  as 
sent  by  Mr.  R.  Cross,  with  the  following  information  : — 

Analijsis  of  No.  19. 

Quiniue,  '91  per  cent.  =  sulphate  of  quinine,  1'21  per  cent. 
Cinchonidine,  1'43  per  cent. 
Cinchonine,  3-84  per  cent. 
Amorphous  alkaloid,  1"14  per  cent. 

Analysis  of  No.  20. 

Quinine,  '80  per  cent.  =r  sulphate  of  quinine,  1'15  per  cent. 
Cinchonidiuo,  2-OS  per  cent. 
Cinchonine,  3-66  per  cent. 
Amorphous  alkaloid,  1-0(3  per  cent. 

On  these  barks  I  have  remarked  thus  in  a  recent  report  to  the 
Marquis  of  Hartington  : — 

"  Both  these  are  most  characteristic  specimens  of  Red  Bark,  and 
the  produce  well  illustrates  the  mistake,  which  I  have  constantly 
pointed  out,  of  the  excessive  cultivation  of  this  species.  The  bark 
of  such  trees  can  only  be  made  serviceable  by  '  renewing  ' ;  otherwise 
the  oxidizing  process  goes  forward  to  the  ultimate  destruction  in 
old  trees  of  almost  all  the  alkaloids." 

In  the  same  report  I  have  particularly  contrasted  with  the  above, 
Mr.  Cross's  No.  18  (E)  as  follows  :— 

"  Under  No.  18  I  find  valuable  information.  This  is  called  '  Red 
Bark,'  but  is,  indeed,  not  Red  Bark  at  all,  but,  as  described  by  the 
Spanish  botanists,  '  cinnamon-coloured  bark  '  (acanelada).  Accord- 
ing to  these  authorities,  when  the  trunk  is  wounded  a  clear  juice 
flows  out,  which  changes  to  a  golden  colour.'^  (See  my  "  Nueva 
Quinologia"  under  head  of  G.  coccinea,  vulgo  cascarilla  serrana 
acanelada,  y  Fata,  de  Gallinazo.) 

K   K 
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"  Truncis  incisis,  succum  crystalUnum  e:nulant,  i^steaque  in  aicreum 
colorem  convertitnr. 

"  Under  similar  circumstauces  the  C.  sncciruhra  yields  a  milky 
juice  wliich  changes  to  an  intensely  red  colour.  .  .  .  It  is  rightly 
named  by  Cross,  Pata  de  GaIUna~o." 

I  published  information  on  both  these  barks  in  1862,  and  my 
•work  was  sent  out  by  the  Government  to,  I  suppose,  all  the  stations, 
but  apparently  we  have  these  two  species  still  united  under  the 
designation  of  C.  succiruh'a.  I  know  not  to  what  extent  the  species 
prevails  in  India,  but  it  is  satisfactory  to  believe  that  it  is  a  much 
better  sort  for  cultivation  than  that  with  which  it  is  confounded,  as 
is  shown  by  the  following  analysis  of  (E)  : — 

Quinine,  2-27  =  quinine  sulphate,  3-03  per  cent. 
Cinchonidine,  3-21  per  cent. 
Cinchonine,  3-17  per  cent. 
Amorphous  alkaloid,  -93  per  cent. 

But  we  have  not  only  tico  but  fJiree  species  confounded  under  the 
heading  of  G.  succirubra,  as  I  have  convinced  myself  by  comparing 
together  the  specimens  which  I  send,  together  with  information 
from  Mr.  R.  Spruce,  the  collector  of  the  seed  for  India,  also  from 
the  late  Mr.  ]\IcIvor,  and  from  examination  of  specimens  of  bark 
from  India  and  also  quite  recently  from  St.  Thomas. 

This  is  the  cuchicara,  or  "pig's  skin  sort"  of  Red  Bark,  little 
valued  in  commerce  of  old,  the  appearance  being  against  it,  but 
apparently  of  greater  value  than  the  true  Red  Bark  as  regards  con- 
tents in  alkaloid.      See  specimen  (F)  and  analysis. 

Analysis  of  Bar]:  from  St.  Thomas. 


Large  quills  . 
Medium  quills 
Small  quills    . 


Quinine 

Sulph. 

Per  cent. 


2-86 
2-31 
1-83 


Quimne. 
Per  cent. 


2-U 
1-73 
1.37 


Cinchoni- 
dine. 
Per  cent. 


3-26 
3-16 
2-00 


Cinchonine. 
Per  cent. 


2-49 
2-28 
1-34 


Amor  ph. 
Per  cent. 


•89 

•91 

1-00 


I  will  give  in  an  appendix  the  remarks  written  by  Mr.  Spruce 
himself  on  inspection  of  the  G.  erijfhraniJia  of  Pavon  (as  represented 
in  my  Illustrations  of  the  "  Nueva  Quinologia  "),  which  he  says  is 
probably  true  cuchicara. 

According  to  Spruce  the  G.  conrjlomerata  and  G.  nmhelli/era  of 
the  "Nueva  Quinologia  "  are  probably  allied  species. 
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The  propagation  of  so  many  millions  of  trees  of  what  is  called 
G.  sticciruhra  in  India,  against  all  cautions  and  in  neglect  of  all  the 
information  I  have  been  able  to  I'eproduce  from  the  careful  Spanish 
botanists,  impresses  on  my  mind  very  strongly  the  inquiry  cut  bono 
as  to  any  information  I  am  giving  now  and  might  be  able  to  render 
hereafter. 

I  reflect,  however,  that  amongst  the  private  caltivators  there  are 
some  who  gladly  avail  themselves  of  the  best  scientific  information 
they  can  obtain  ;  and  who  will  find  in  the  end  that  they  have  done 
well  to  attend  to  the  careful  discrimination  of  the  species,  and  also 
of  the  forms  of  the  species,  and  in  giving  their  attention  to  the 
cultivation  only  of  those  most  adapted  to  their  purpose. 

From  the  observations  of  Mr.  Spruce  I  do  not  suppose  that  it  is 
easy  for  an  unpractised  eye  to  discriminate  between  these  species 
when  not  in  flower  ;  but  Mr,  Cross  wintes  to  me  that  he  alone  saw 
the  tree  in  its  native  hahitaf,  and  collected  the  plants  at  the  foot 
of  a  precipice  when  in  company  with  the  son  of  a  cascarillero.  It 
is,  at  all  events,  rather  late  now  to  attempt  any  separation.  The 
seed  of  the  diS'erent  species  has  been  put  by  the  collectors  into  the 
same  bags,  so  that  all  is  uncertainty.  The  Jamaica  sort  seems  to 
me  to  represent  very  perfectly  the  subpubescent  type  of  the  true 
G.  succirubra,  according  to  the  specimen  described  by  Klotzsch.  It 
is,  moreover,  richer  in  alkaloid  than  the  average  Red  Bark  of  the 
East  Indies,  which  for  the  most  part  (but  not  without  exception 
of  better  qualities)  must  belong  to  the  glabrous  type. 

I  have  now  growing  a  plant  of  a  kindred  sort,  the  var.  pubescens 
of  Mclvor,  and  am  not  disinclined  to  think  that  it  may  be,  after 
all,  one  of  the  cognate  species  as  mentioned  above,  instead  of 
a  hybrid.  If  I  can  succeed  in  getting  it  to  flower,  I  shall  perhaps 
be  able  to  solve  the  question. 

Professor  Trimen,  Director  of  the  Royal  Botanic  Gardens,  Ceylon, 
says  in  Report  for  1880  : — 

"  I  have  also  received  from  the  Government  plantation  at  Xedi- 
wuttum,  Nelgiris,  a  AYardian  case  with  some  young  plants  of  the 
kind  called*  G.  officinalis,  var.  piibescens,  by  Mr.  Howard,  but  con- 
sidered a  hybrid  by  the  late  Mv.  Mclvor.  Owing  to  the  remarkably 
careless  packing  these  were  nearly  all  dead  on  arrival,  but  a  few 
have  survived  and  are  doing  well.  They  possess  much  the  appear- 
ance of  G.  succirubra  at  present." 

*  I  simply  suggested  it  being  called  "  var.  jniheacens,"  looking  upon  it  as 
a  hybrid.  It  is  quite  unlike  C.  qUicinali>i.  It  would  be  better  to  call  it  (simply) 
"  Howard's  sort.'' 
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I  am  informed  by  a  private  cultivator  in  Ceylon,  tliat  it  forms  a 
handsome  tree,  differing  in  its  mode  of  growth  from  G.  succiruira. 
(See  Appendix.) 

Another  planter  tells  me  he  has  of  this  sort,  which  he  identifies 
■with  the  tree  in  my  possession,  not  less  than  300,000  plants  in 
various  stages,  from  which  he  expects  great  results. 

I  must  now  draw  to  a  conclusion  this,  I  fear,  rather  prolonged 
paper,  by  suggesting  as  a  subject  for  discussion,  what  is  the  differ- 
ence in  therapeutic  efficacy  between  pharmaceutical  preparations  of 
G.  succirubra  and  G.  officinalis  ? 

It  is  probable  that  in  future  these  will  almost  exclusively  be  made 
from  the  barks  grown  in  India,  and  at  present  the  former  seems  to 
be  the  most  recommended. 

I  cannot  believe  that  the  medicinal  effect  will  be  the  same  in  both 
cases.  I  have  before  stated  that  the  astringent  principle  shows  an 
entire  divergence  in  the  two  different  barks  as  tested  by  various 
reagents.  I  am  not  aware  that  either  in  one  case  or  the  other  any 
medicinal  inquiry  has  taken  place.  The  same  observation  may  be 
made  as  to  the  remaining  constituents  of  the  G.  succirulrct  and  the 
G.  officinalis,  in  the  former  case  much  more  complicated  than  in  the 
latter. 

The  supply  of  cultivated  bark  from  South  America  will  probably 
go  entirely  into  the  hands  of  the  quinine  manufacturers.  This  may 
also  be  the  case  with  the  best  of  the  G.  officinalis,  but  much  of  what 
is  cultivated  is  of  an  inferior  description. 

I  will  not  add  anything  respecting  the  relative  constituents  in 
alkaloids,  but  conclude  with  an  observation  of  Lord  Bacon  (quoted 
by  Dr.  Kentish,  one  of  the  early  writers  (1784). on  Peruvian  bark), 
that  mankind  are  far  too  apt  to  contemplate  nature  as  if  from  the 
top  of  a  tower,  without  descending  to  the  investigation  of  details.* 

Practically,  however,  the  substitution  of  theory  for  scientific 
investigation  is  sure  to  lead  to  very  unsatisfactory  results. 

In  the  present  instance  we  have  the  following  confusion  : — 

When  "  Red  Bark  "  is  spoken  or  written  about,  it  may  be  the 
produce  of — 

(A).     G.  succirubra. 

a.   Glabrous  form. 

/5.  Subpubescent  form. 

*  Solent  .intern  homines  naturam  tauqnam  ex  pra'altaturri  et  a  longe 
ilespicere,  ct  circa  gcueralia  nimium  occupari :  qnando,  si  desceudere  placuit,  et 
ad  particularia  accidere,  resque  ipsas  attentius  et  diligentius  inspicere,  magis 
vera  et  ntilis  forct  comprehensio. — L.  ii.,  cap.  1. 
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or — 

(B).     C.  cocdnea,  Pavon  (?).     Falo  dc  Gallinazo, 
or — 

(C).     "  Pabescenfc  "  sort  of  Howard, 
or — 

(D).  C.  conglonierata,  Pavon,  case,  colorada,  producing,  according 
to  Cross,  the  morada  sort  of  Red  Bark,  of  which  I  send  specimen 
[G]. 
or — 

(E).  6'.  cnjthranilia,  Pav.  (?),  case,  cucldcara. 

Appendix. 

[^Bemarlcs  toritten  lij  R.  Spruce  on  my  Quinologia.  '^  Notidce  ad 
Qiunologlam  novam  Spectandu',  Il'./S'."] 

Cinchona. 

"  C.  coccinca,  Pav.,  Pato  dl  Gallinazo  (Ecuador). — Plainly  the 
true  Pata.  di  Gallinazo  of  the  Quitensian  Andes,  and  seen  by  me 
in  the  very  same  localities  (Chillanes,  Guaranda),  also  in  valleys 
of  Pallatauza  and  Alausi.  I  could  not  distinguish  it  by  the  leaves 
alone  from  the  cucliicara,  growing  along  with  it,  but  the  Indians  say 
they  can  always  tell  it.  Its  bark  has  some  commercial  value,  that 
of  the  cucldcara  none.  The  two  agree  in  the  very  stout  leaf  veins, 
the  corymbose  inflorescence  and  the  didl  scarlet  or  brick-red  colour  of 
the  flowers,  quite  difTerent  from  the  red  or  roseate  hue  of  the  flowers 
of  most  other  cinchona?. 

"  C.  erijtliraidlia,  Pav.,  compared  with  the  Pata  dl  Gallinazo  hj 
Pavon  himself,  is  probably  true  cucJticara.  The  acute  venation  and 
the  locality  (hill  forests  of  Guayaquil  and  Jaen)  seem  to  confirm 
this  view. 

"  C.  conglomcrata,  Par. — Except  for  the  elongated  panicle,  this 
much  resembles  a  pubescent  form  of  the  cuchicara." 

Appendix. 

[Extract  fro  III  "  Nueva  Qninolo'jia,"  C.  succiriilra,  p.  14.] 

"  In  the  red  bark  it  is  to  be  remarked  that  the  brick-red  colour, 
which,  as  Ruiz  observes,  is  not  found  in  the  growing  plant,  but  in 
the  dried  bnrk,  is  really  an  excretory  product  of  vegetation,  a  part 
used  up  and  brought  by  contact  with  the  air  into  a  state  in  which 
it  can  no  longer  be  serviceable  to  the  living  plant  and  from  which  it 
degenerates  by  a  still  further   degradation   into  Immus,  as  we  have 
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reason  to  conclude,  both  from  following  out  tlie  above  experiments 
on  the  changes  of  colours  to  their  last  result,  and  from  observing 
analogous  changes  in  the  bark  itself  as  it  verges  towards  its  latest 
stage.  The  pieces  of  flat  red  bark  possessing  the  finest  colour  are 
generally  remarkable  for  their  specific  liglitness,  having  a  texture 
analogous  to  that  of  wood  that  has  lost  its  firmness  by  incipient 
decay.  Indeed,  it  is  by  a  process  of  eremaccmsls  that  the  red  bark 
acquires  its  colour ;  the  cincho-tannic  acid  in  which  it  abounds 
having  become  oxidized  and  changed  into  cinchona  red,  and  under 
these  conditions  the  alkaloids  also  appear  to  undergo  some  corre- 
sponding alterations.  They  are  now  implicated  with  resin,  which 
appears  to  have  also  become  oxidized  so  as  to  act  the  part  of 
an  acid,  and  is  with  difliculty  separated ;  the  chlorophyll  bas  dis- 
appeared. Kinovic  acid  is  still  present ;  gum,  which  contributed  to 
this  so-called  resinous  character  and  was  abundant  in  the  bark  of 
the  smaller  branches,  has  undergone  a  decrease.  But  the  most 
remarkable  feature  is  the  altered  conditions  of  the  alkaloids  them- 
selves. Quinine,  which  formed  a  considerable  portion  of  the  whole, 
is  now  greatly  diminished,  cinchonine  and  cinchonidine  remaining 
much  the  same.  The  total  percentage  has  undergone  no  diminu- 
tion, and  an  alkaloid,  quinicine  (?),  which  was  either  entirely  absent 
from  the  smaller  quills,  or  present  in  a  feeble  proportion,  now 
appears  in  a  notable  quantity. 

"  This  was  the  result  of  my  observations  on  South  American 
barks  up  to  18G2.  I  then  thought  the  total  percentage  of  alkaloids 
had  not  diminished  with  age.  The  quinicine  (?)  I  found  associated 
with  aricine  (?)  or  perhaps  the  quinia  (?)  of  Batka." 

The  chief  part  of  this  troublesome  and  noxious  residuum  I  now 
suppose  to  bo  paricine  (1881). 

L'orresjTondcnce  as  to  the  Neiv  Species. 

In  order  to  show  at  oiice  the  importance  and  the  difficulty  of 
this  investigation,  I  add  the  following  letters,  which  complete  the 
history  of  the  subject  up  to  the  present  time. 

I  have  written  to  India  for  more  precise  botanical  details. 

Descrijplioii  hij  a  Planter  of  the  Fahcscent  Sj^ecies. 

"  This  tree  had  a  very  thick  stem,  and  the  bark  also  was  very 
thick.  The  foliage  of  the  tree  forms  a  perfect  pyramid ;  the 
bi'anches  drooping  down  and  then  turning  iTp  at  the  ends.  The 
leaves  are  of  a  dark  green  colour,  rather  round  at  the  ends  and  very 
pubescent  on  the  under  side." 
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Anal ij sis  of  Bark 

choiiidiue.  Ciuc: 

1-19       .         .       0 

or  equal  to  sulpli.  qniuiue,  l-'G?  per  cent. 


Quinine.  Cinclionidiue.  Ciuchonine.  Quiuidine. 

o-JO       .         .       1-19       .         .       0'24      .         .      0-o5 


{From  Mr.  Mclror's  Letters.) 

"  Ootacamund,  Dec.  10th,  1873. 

"  This  bark  is  taken  from  a  liairy  leaved  variety  of  G.  officinalis. 
It  is  a  tree  of  wonderful  growth.  It  produces  enormously  thick 
bai'k,  and  the  ti"ee  is  not  injured  by  wind.  The  tree  from  which  I 
now  send  you  the  bark  is  only  five  years  old.  It  is  26  feet  high  and 
has  a  stem  of  16  inches  circumference  at  the  ground,  and  the  bark 
now  sent  you  is  taken  in  a  strip  from  the  stem  to  the  height  of 
about  13  feet  from  the  ground. 

"  This  tree  grows  at  least  twice  as  fast  as  the  C.  succinihra.  The 
bark  of  this  variety  which  I  sent  to  Dr.  de  Vrij  was  taken  from  a 
tree  grown  at  a  high  elevation,  and  from  a  N.W".  exposure.  The 
bark  now  sent  you  is  taken  from  a  tree  growing  at  a  low  elevation 
with  a  N.E.  exposure.  Dr.  cle  Yrij  found  the  bark  of  this  species 
to  yield  10'67  of  total  alkaloids,  with  •1'72  of  crystallized  sulphate 
of  quinine. 

"  If  under  all  conditions  this  bark  be  found  to  yield  this  amount 
of  alkaloids,  and  especially  quinine,  it  is  certainly  the  best  plant  we 
can  grow,  being  hardy  and  of  rapid  growth,  and  perfectly  free  from 
canker  and  other  diseases  to  which  the  officinalis  and  especially  the 
calisaija  are  liable.  I  therefore  sincerely  hope  that  you  will  be  able 
to  confirm  Dr.  de  Vrij's  results,  and  if  this  occurs  in  the  two  barks 
taken  from  difi"erent  positions  and  elevations,  it  will  establish  the 
value  of  the  species  beyond  doubt.  As  the  matter  at  present  stands, 
the  extraordinary  vigorous  habit  of  growth  and  hairy  leaves,  leave 
on  my  mind  the  impression  that  it  is  a  species  of  rather  doubtful 
quinine-producing  qualities.  I  shall  therefore  be  very  glad  if  you 
are  able  to  confirm  Di".  de  Yrij's  results." 

My  analysis  was  as  follows  : — 

Sulph.  Quiniue 6-00  per  cent. 

Sulph.  Cinchonidine  ....  5-00       ,, 

Cinchoniue O'GO       ,, 

Amorphous  Alkaloitl  ....  0-GO       ,, 

12-20 
Thus  rather  beyond  Dr.  do  Vrij's  result?. 
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"  Ootacainund,  April  SOtJi,  1874. 

"  Allow  me  to  thank  you  very  mucli  for  your  letter  of  the  20th 
February  last,  and  your  kindness  in  having  made  the  analysis  of  my 
hairy  leaved  variety  of  G.  officinalis.  This  plant  is,  I  believe,  a  true 
offi.c{nalis,  but  as  it  had  the  aspect  of  a  bad  quinine-producing 
species,  I  received  with  some  doubt  the  several  previous  analyses  I 
got  of  this  variety,  and  therefore  troubled  you  to  examine  its  bark. 
I  am  now  quite  confident  that  this  will  be  one  of  the  most  profitable 
varieties  we  can  grow  on  the  N'ilghiris,  and  our  cultivators  here  will, 
therefore,  be  much  indebted  to  you  for  the  information  your  letter 
contains. 

"  There  are  two  strong  growing  varieties  very  much  alike,  the 
one  having  a  very  smooth  leaf,  the  other  (jonv  puhescens)  a  hairy 
leaf.  The  two  jjlants,  a  few  yards  ofi",  look  quite  identical.  They 
are  so  in  habit  and  vigorous  growth,  and  it  was  two  years  ago 
[therefore  in  1872]  that  my  attention  was  attracted  by  the  hairy 
leaved  variety,  on  all  occasions  on  which  I  tested  or  got  it  tested, 
yielding  a  much  larger  amount  of  quinine  and  total  alkaloid  than 
the  other. 

"  No  doubt  the  specimens  sent  you,  and  to  which  you  refei",  were 
of  the  smooth  leaf  growing  variety.  It  is  to  be  regretted  that  your 
fuhescens  (which  I  think  is  very  well  named)  produces  so  much 
cinchonidine ;  but  as  this  alkaloid  is  rising  in  the  market  and  in 
public  esteem,  in  a  few  years  this  objection  may  diminish,  but  5"50 
of  quinine  is,  I  conclude,  a  bai'k  that  will  always  command  the 
attention  of  manufacturers. 

"Although  C.  puhescens  is  a  mere  variety,  still,  it  comes  true  from 
seed,  and  I  have  not  noticed  any  seedling  of  the  hairy  variety 
produce  the  smooth  leaved  variety,  so  closely  allied  to  it,  or  vice 
versa. '' 

"  Ootacamund,  June27th,  1874. 
"  I  had  great  pleasure  to  receive  your  letter  of  the  29th  ult.,  and 
will  have  much  pleasure  in  sending  you  dried  specimens  of  the  G. 
puhescens,  and  the  kindred  smooth  leaved  variety,  as  soon  as  I  am 
able  to  get  them.  At  present  the  plants  are  out  of  flower,  and  we 
are  in  the  middle  of  our  rains  and  enveloped  in  mists.  The  pnihes- 
cens  is,  I  think,  intermediate  between  G.  succi'mhra  and  G.  officinalis, 
but  partakes  more  of  the  offi.cinalis  type.  It  is  a  much  more  robust 
growth  than  either,  and 'in  all  situations  far  outtops  the  succiruhra. 
I  send  you  a  few  seeds  which,  I  have  no  doubt,  you  will  find  come 
up  quite  true,  as  it  does  not  vary  very  much  when  raised  from  seed. 
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wlien  the  plants  from  whicli  tlie  seeds  are  collected  are  kept 
separate  from  other  kinds. 

"I  take  the  liberty  of  again  sending  you  some  bark  of  C.  inibcs- 
cens.  The  bark  is  the  narrow  strip  left  on  the  same  tree  from 
which  I  took  the  bark  sent  to  you  in  December  last.  If  not  giving 
you  too  much  trouble,  I  would  very  mucli  like  to  know  what  this 
bark  yields ;  the  more  as  Mr.  Brougliton  and  Dr.  Biddie  have  been 
trying  to  impress  on  the  Government  hero,  that  mossing  does  not 
improve  the  bark  on  the  trees  generally,  but  that  the  renewing  bark 
drains  the  alkaloids  from  the  natural  bark  adjoining,  i.e.,  that  the 
alkaloids  in  the  natural  bark  are  transferred  to  the  renewing  bark. 

"  I  do  not  believe  this  to  be  the  case ;  but  if  it  is  so  in  any 
degree,  the  bark  now  sent  you  will  show  exactly  to  what  extent 
this  takes  place,  as  the  narrow  strips  of  bark  were  surrounded  on 
all  sides  by  renewing  bark.  I  send  a  small  specimen  of  the  renewed 
bark,  also  taken  from  the  same  species  as  the  bark  sent  you." 

[The  strips,  like  the  original  bark,  presented  the  appearance  of 
thick  fine  bark,  and  gave  even  a  better  result  than  those  gathered 
seven  months  before,  thus  completely  dispelling  the  tran.sicrcnce 
hypothesis.] 

The  analysis  was  as  follows  : — 

Sulphate  of  Quinine O*'.)-! 

,,  Ciuchouidine  ....  4--18 

.,  Cinehonine 0-20 

,,  Quiuidine       .....  O'll 

Amorphous  Alkaloid l'l-4 

Mr.  jMcIvor  continues  : — ■ 

"This  theory  of  the  ti'ansference  of  alkaloids  has  been  got  up,  I 
believe,  to  impress  on  our  Government  the  disadvantage  of  mossing, 
but  even  if  the  alkaloids  are  transferred,  we  would  not  lose  any- 
thing. But  the  transference  of  any  material  once  deposited  in  one 
part  of  a  vegetable  tissue  to  that  of  another  part  is  unknown.  A 
notable  example  of  this  is  found  in  the  graft.  Here  two  jjlants 
differing  in  their  nature  are  placed  in  the  closest  combination,  yet 
in  the  experience  of  upwards  of  two  thousand  years,  and  with 
almost  every  species  of  plant,  the  stock  has  not  been  found  to  com- 
municate to  the  graft,  or  the  graft  to  the  stock,  in  the  minutest 
degree,  any  of  those  subtle  influences  on  which  depend  the  size  and 
flavour  of  a  fruit,  or  the  colour  of  a  flower,  both  the  stock  and  graft 
retaining  through  their  existence  their  respective  qualities  ;  though 
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the  stock  is  built  up  by  tlie  sap  elaborated  by  the  leaves  of  the 
graft,  and  the  graft  supplied  with  its  nourishment  through  the  roots 
of  the  stock.  Moreover,  if  the  alkaloids  are  transferred,  they  are 
not  transferred  in  the  same  conditions,  especially  so  in  red  barks, 
as  we  find  renewed  red  bai-k  very  rich  in  quinine,  and  this  on  trees 
where  the  natural  bark  contains  scarcely  any  quinine." 

'^  Ooiacamund,  August  16th,  1875. 

"  Of  C.  puhescens  we  planted  on  private  plantations  20  acres  last 
year,  and  this  year  we  planted  out  60  acres  of  this  plant  on  the 
Kartary  estate. 

"  I  have  another  seedling  raised  with  the  same  batch  of  hybrids, 
which  promises  to  be  better  than  C.  'puhescens,  at  least  so  far  as  I 
have  been  able  to  ascertain,  it  yields  nearly  10  per  cent,  of  sulphate 
of  quinine  ;  but  I  shall  send  specimens  of  this  variety  and  of  the 
bark  also.  We  have  only  a  fevp  plants  of  this  kind,  and  I  over- 
looked it  in  my  investigations  of  last  year.  It  is  not  unlike  No.  o 
of  De  Vrij's  analysis,  but  has  a  more  oblong  leaf." 

I  did  not  receive  the  above-mentioned  specimens,  and  conse- 
quently am  without  the  means  of  identifying  the  three  sorts  men- 
tioned above. 

The  tree  which  Mr.  Mclvor  sent  me  proved  to  be  quite  different 
in  the  bark,  and  I  judge  of  no  value.  Some  mistake  had  occurred 
and  this  threw  me  off  the  scent  and  led  me  to  give  credence  to  the 
tbeoi'y  of  hybridization  which  is  easily  called  in  (like  some  other 
theories)  to  satisfy  minds  that  do  not  desire  the  labour  of  really 
fathoming  difficult  questions. 

It  will  be  seen  by  what  follows  that  the  theory  of  hybridization 
must  be  set  aside,  in  this  case  at  least. 

I  do  not  find  any  further  reference  in  letters  from  Mr.  Mclvor 
except  in  one  received  after  his  return  from  Ceylon,  which  journey 
led  to  his  lamented  decease.  In  this  letter  he  speaks  of  its  coming 
true  from  seed. 

(From  Colonel  Beddome.') 

"  The  mirjhirls,  June  24/A,  1881. 
"We  have  a  very  valuable  species  here  in  what  Howard  calls  offi- 
cinnlis,  xwc.  puhescois.  There  are  two  varieties,  one  quite  glabrous 
on  the  under  surface  of  the  leaf,  known  here  as  magnifolia,  and  the 
other  very  downy,  called  jj?tZ)e.scen.?.  They  were  both  supposed  to 
be  hybrids  of  Nilghiri  origin  ;  but  they  are  no  hybrids.  I  find 
them   in   our   oldest    plantations.      Cross    says    he  recognises  the 
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glabrous  one  as  the  '  Pata  de  GalUna::o  '  of  the  bark  collectors  on 
the  Chimborazo,  and  that  lie  found  it  at  a  much  higher  elevation 
than  succinthra,  and  it  grows  here  at  a  much  higher  elevation  tlian 
succirnhra,  growing  splendidly  at  over  7,000  feet,  where  succiruhra 
will  not  grow  at  all. 

"  Two  bales  of  this  sold  last  month  in  England  at  a  higher  price 
than  any  officiaalis.  It  was  the  best  we  have  sent  home.  There  is 
another  distinct  species  that  I  cannot  name.  It  has  its  leaves  very 
hairy  on  both  surfaces,  like  Pahudiana,  but  the  flowers  differ  from 
that  species,  and  it  has  an  extraordinary  bark,  very  rough  and 
corky.  There  are  only  five  trees  of  it  in  our  180-5  plantations. 
Cross  says  it  is  the  true  crispa  of  the  Loxa  neighbourhood,*  and 
that  he  only  has  ever  collected  it,  and  that  he  scut  the  seed  of  it 
here  with  officinalis  seed  in  1863,  but  that  Mclvor  said  it  had  never 
germinated.  There  are  two  trees  here  known  as  officinalis,  var. 
crispa.  One  is  a  very  narrow-leaved  form,  which  is  easily  recog- 
nised, but  not,  I  think,  of  any  worth.  The  other  is  said  to  be 
known  in  Ceylon  as  "  crispa,"  and  is  only  a  smaller-leaved  form  of 
ordinary  officinalis,  and  quite  runs  into  the  type. 

"  I  think  on  the  Nilghiris  at  elevations  above  5,000  feet,  every 
species  and  variety  should  give  way  to  the  Uritusinga  var.  of 
officinalis,  and  to  the  species  and  vaineties  we  call  magnifoha  and 
puhescens.  They  are  both  of  splendid  growth,  and  both  have  a  very 
high  percentage  of  quinine.  The  Calisayas  all  die  out  here,  and  so 
do  the  Grey  Barks.  They  certainly  require  a  lower  elevation,  but 
even  in  a  warmer  climate  our  long  drought  may  be  too  trying  for 
them." 


WHICH   KINDS   OF   CINCHONA  BARK   SHOULD    BE 
USED   IN   PHARMACY? 

By  E.  M.  Holmes,  E.L.S. 

The  cinchona  barks  cultivated  in  Java,  India,  Ceylon,  and 
Jamaica,  etc.,  have  formed  for  some  years  a  regular  article  of 
commerce,  and  are  now  generally  acknowledged  to  bo  superior  in 
quality  to  those  imported  from  South  America. 

These  barks  are  not  recognised  by  the  pharmacopoeias,  and  they 
cannot  therefore  be  legally  used  in  pharmacy.  This  is  the  more  to 
be  regretted  because  it  is  well  known,  at  least  to  all  who  are  con- 
vei'sant  with  the  cinchona  trade,  that  the    South  American  barks 

*  Eatlier  the  CrcxpiUa  ahumada,  which  shoulil  bo  Pavoi's  C.  ihrvrrcntifoJiu. 
—J.  E.  H. 
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obtainable  in  retail  commerce  at  the  present  time,  altbougli  closely 
agreeing  in  appearance,  and  even  in  some  external  characters,  with 
the  descriptions  given  of  the  official  barks,  are  often  comparatively 
"worthless. 

Pharmacists  are  consequently  placed  in  the  undesirable  pre- 
dicament of  being  compelled  by  law  to  use  inferior  bark  when 
better  is  obtainable.  It  therefore  appears  to  be  a  suitable  subject 
to  bring  before  the  Pharmaceutical  Conference  in  oi-der  to  obtain 
from  representative  pharmacists  as  well  as  from  experts  in  bark 
analysis,  a  consensus  of  opinion  and  an  amount  of  practical  infor- 
mation which  should  have  some  weight  in  leading  the  framers  of 
futui'e  pharmacopoeias  to  remove  this  anomaly. 

The  points  on  which  I  venture  to  express  an  opinion,  and  on 
which  it  appears  to  me  that  discussion  is  necessary,  are  as 
follows : — 

1.  Is  it  desirable  that  cultivated  cinchona  barks  should  replace 
the  uncultivated  barks  in  medicine  and  pharmacy  ? 

2.  What  variety  can  most  advantageously  be  used  ? 

3.  The  advantages  of  uniformity  of  strength  of  preparations  of 
cinchona. 

With  regard  to  these  points  I  have  the  following  remarks  to 
offer  for  consideration. 

It  is  evident  from  recent  papers  in  journals  devoted  to  pharmacy 
in  this  country,  the  Continent,  and  the  United  States,  that  it  is 
practically  impossible  to  obtain  in  retail  commerce  at  the  present 
time,  with  regularity  and  certainty,  cinchona  bark  of  uniform 
quality,  for  the  following  reasons  : — 

(a)  The  South  American  cinchona  and  allied  trees  are  not 
wholly  known  to  Europeans,  and  many  worthless  kinds  exist, 
Avhich  bear  so  strong  a  resemblance  to  official  barks  as  to  mislead 
the  purchaser,  and  possibly  even  the  collector.  These  inferior  barks 
are  known  to  be  mixed,  either  intentionally  or  otherwise,  with  the 
better  kinds,  so  that  it  has  become  necessary  to  analyse  all  the 
South  American  barks  that  come  into  the  market. 

(i)  The  demand  for  good  cinchona  bark,  i.e.,  such  as  will  yield 
a  lai-ge  percentage  of  quinine,  easily  separable  in  the  crystalline 
state,  is  so  great  that  the  whole  of  the  available  material  practically 
passes  into  the  hands  of  the  quinine  manufacturers,  while  the 
inferior  or  "  druggists'  "  barks  find  their  way  into  the  hands  of  the 
retail  pui-chaser. 

(c)  The  wholesale  dealer  is  often  compelled  by  the  requirements 
of  his  customers  to  purchase  barks  of  fine  appearance  and  moderate 
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price,  rather  than  of  superior  quality.  Ou  the  otlior  liancl,  the 
cultivated  cinchona  barks  are  not  mixed  with  false  barks,  but  there 
is  at  present,  and  probably  will  be  for  some  years,  difliculty  in 
obtaining  good  qualities  of  yellow  and  pale  barks,  the  supply  of 
these  not  being  as  yet  equal  to  the  demand  for  them  for  the  purpose 
of  making  quinine,  while  several  hybrid  species,  yielding  inferior 
bark,  are  not  unfrequently  sold  with  those  of  good  quality,  and 
cannot  be  distinguished  by  external  characters,  except  by  experts. 
But  one  variety  of  cultivated  bark,  Ginchona  succiruhra,  is  easily 
obtainable  in  almost  unlimited  quantity,  and  of  very  good  quality. 
This  is  due  to  the  following  facts.  The  tree  grows  at  a  lower 
elevation,  and,  being  hardy  and  easily  propagated,  is  cultivated 
over  a  much  wider  area  than  the  others,  and  is  consequently  met 
with  in  larger  quantities  in  commerce.  Owing  to  the  comparatively 
large  amount  of  red  colouring  matter  it  contains,  it  is  less  sought 
after  by  quinine  makers,  and  the  supply  of  bai'k  is  therefore  likely 
to  increase  instead  of  decrease. 

It  would  appear,  therefore,  desirable  that  the  cultivated  cinchona 
barks  should  replace  those  of  South  America  for  the  following 
reasons,  viz. — 

The  larger  average  yield  of  alkaloids. 

Their  freedom  from  false  barks. 

The  increasing  supply  which  tends  to  render  it  easy  to  obtain 
bark  of  good  quality. 

With  respect  to  the  variety  of  cinchona  bark  which  can  be  most 
advantageously  used  in  medicine  and  pharmacy,  that  of  cultivated 
C.  succiruhra  seems  to  be  the  most  suitable,  as  already  suggested  by 
Professor  Fliickiger,  since  it  can  be  procured  of  good  quality, 
contains  all  the  cinchona  alkaloids  (except  ariciue),  is  less  liable  to 
be  mixed  with  hybrids,  and  is  more  easily  distinguished  by  its 
external  characters  than  any  other  species. 

It  may  further  be  suggested  that  as  every  cinchona  bark  which 
comes  into  the  market  is  analysed  before  being  sold,  it  would  be 
an  additional  guarantee  if  the  retail  purchaser  could  be  famished 
by  the  wholesale  druggist  with  a  statement  of  the  percentao-e  of 
alkaloids  on  the  label  of  the  packages  he  purchases.  Pharmaco- 
panal  preparations  made  from  the  renewed  bark  of  G.  succiruhra, 
thus  guaranteed  as  to  the  percentage  of  quinine  it  contains,  would 
probably  give  most  satisfaction  to  the  medical  profession. 

Lastly,  with  respect  to  the  strength  of  Pharmacopoeia  prepar- 
ations of  cinchona.  If  the  red  bark  were  accepted  in  future 
pharmacopoolas,  the  fluid  extract,  if  made  according  to  the  British 
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Pharmacopoaia,  would,  in  all  probability,  deposit  some  of  its  active 
constituents,  aud  it  might  be  desirable  to  ascertain  from  the  ex- 
perience of  those  present  whether  this  is  the  case  with  the  fluid 
extract  made  according  to  the  United  States  Pharmacopoeia,  which 
is  only  one-fourth  of  the  strength,  and  of  which  one  part  represents 
one  of  the  bark.  With  respect  to  the  decoction,  it  is  well  known 
that  the  process  of  the  British  Pharmacopoeia  may  be  repeated  two 
or  three  times  with  the  same  bark,  and  that  it  will  not  then  be 
exhausted.  The  IS'orwegian  formula  for  acid  decoction  in  which 
sulphuric  acid  is  added  may  exhaust  the  bark  more  completely,  but 
would  not  be  admissible  where  it  was  desired  to  give  ammonia  with 
the  decoction.  Neither  the  decoction  nor  the  infusion  of  cinchona 
possesses  any  advantage  over  the  fluid  extract,  as  the  bark  does  not 
contain  any  volatile  oil  or  aromatic  property  likely  to  be  driven  ofi" 
by  evaporation,  and  it  would  be  a  boon  both  to  the  patient  and  the 
dispenser  if  these  preparations  could  be  replaced  in  medical  practice 
by  such  active  preparations  as  the  tincture  or  fluid  extract. 

The  simple  tincture  of  cinchona  in  the  British,  United  States, 
French,  and  German  Pharmacopoeias  is  in  the  proportion  of  1  to 
5,  and  the  compound  tincture  1  to  10  in  the  British,  and  1  in  8-G 
in  the  German,  and  1  to  12-5  in  the  United  States  Pharmacopoeias. 
An  approach  to  uniformity  in  strength  of  these  preparations,  there- 
fore, depends  in  some  measure  upon  the  framers  of  the  forthcoming 
United  States  Pharmacopoeia.  The  introduction  of  the  metric 
system  into  pharmacy  is  apparently  only  a  matter  of  time,  and  it  is 
a  subject  for  congratulation,  therefore,  that  the  constituents  of  some 
of  these  preparations,  except  in  the  compound  tincture  of  con- 
tinental pharmacopoeias,  bear  decimal  relations  to  each  other.  The 
present  meeting  ofiers  an  opportunity  for  suggestions  being  made 
as  to  whether  a  greater  uniformity  of  constituents  in  the  compound 
tincture  is  either  possible  or  advantageous.  The  British  formula 
contains  saffron  and  cochineal,  and  the  German  and  five  others 
cinnamon  and  gentian,  but  these  ingredients  are  not  contained  in 
the  British  and  United  States  formulae. 


CINCHONA  BARK  FOR  THE   PHARMACOPCEIA. 

Br  W.  De  Neufville. 

In  a  paper  published  by  Professor  Fliickiger  (Pharmaceutisclie 
Zeihinq,  see  also  Pharmaceutical  Journal,  April  30,  ]881,  p.  903), 
he  has  made  several  statements  Avith   regard  to   the   superiority  of 
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East  Indian  cincliona  bark  over  that  of  South.  America  for  phar- 
maceutical purposes,  and  lie  proposes  the  substitution  of  East 
Indian  bark  for  the  calisaya  bark,  which  has  been  hitherto  recog- 
nised as  official  bark. 

Whilst  appreciating  the  ability  with  which  Professor  Fliickiger 
has  treated  the  subject,  I  on  the  other  hand  cannot  but  think  that 
much  can  be  said  in  favour  of  still  maintaining  the  use  of  South 
American  for  official  purposes. 

The  first  statement  of  Professor  Fliickiger,  that  flat  calisaya  (or 
the  yellow  bark  of  the  British  Pharmacopoeia)  is  more  scantily  and 
less  regularly  imported  than  formerly  is  scarcely  in  accordance 
with  fact,  for  the  supplies  of  flat  bark  have  so  considerably  in- 
creased during  late  years  that  the  drug  trade  has  not  been  found 
capable  of  absorbing  them.  Professor  Fliickiger  also  points  out 
that  in  consequence  of  the  geographical  position  and  the  political 
situation  of  Peru  and  Bolivia,  calisaya  bark  could  neither  be  had 
uniform  nor  in  sufficient  quantity.  But  just  in  these  two  respects 
calisaya  offers  advantages  compared  with  most  other  sorts.  For 
instance,  calisaya  is  shipped  pretty  regularly  during  the  whole  year, 
and  I  do  not  remember  any  time  during  the  past  five  years  that  the 
supply  of  calisaya  bark  in  the  European  markets  has  not  been 
ample  for  the  demand.  Notwithstanding  the  political  difficulties  to 
which  Professor  Fliickiger  refers,  the  shipments  of  calisaya  have 
pretty  regularly  taken  place  during  the  late  Peruvian  war,  and  the 
northern  districts  of  South  America  which  Professor  Fliickiger 
regards  as  being  more  favourably  situated  in  this  respect  are,  on 
the  contrary,  subjected  to  much  greater  irregularities,  and  at  times 
have  altogether  failed  in  their  supply,  owing  to  the  revolutions,  and, 
more  important  still,  to  the  fact  of  the  frequent  drought  of  the 
Magdalena  and  other  rivers. 

Replying  to  the  statement  that  it  is  not  likely  that  the  planting 
and  cultivation  of  cinchonas  will  be  undertaken  in  Bolivia  and  Peru, 
I  can  only  say  that  the  ciTltivation  of  cinchonas  has  already  been 
commenced  in  those  countries,  and  the  trials  which  have  been  made 
have  so  far  furnished  satisfactory  results  that  already  for  the  past 
two  years  the  pi'oduce  of  these  plantations  has  been  sold  for  high 
prices  in  the  London  market,  thus  proving  the  good  quality  of  the 
bark. 

It  cannot  be  denied  that  of  late  the  importations  of  flat  bark 
have  not  at  all  been  rich  in  quinine,  but  Professor  Fliickiger 
attaches  less  importance  to  the  contents  of  quinine  so  long  as  there 
exists  a  sufficient  percentage  of  other  alkaloids,   and  of  these  flat 
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barks  on  an  average  contained  over  2  per  cent.,  as  per  tbe  analyses 
made  of  the  last  arrivals  of  flat  bark.  It  is  true  that  most  Indian 
barks  are  richer  iu  the  amount  of  total  alkaloids,  but  here  the 
question  arises,  are  the  druggists  capable  of  extracting  the  alkaloids 
out  of  the  Indian  bark  ?  and  I  am  inclined  to  doubt  it.  It  is  a 
known  fact  that  the  Indian  barks  at  first  offered  great  difficulties  to 
the  manufacturers  of  quinine,  and  even  at  this  date  there  are 
manufacturers  who  for  this  reason  will  not  work  Indian  bark.  As 
a  druo-o-lst's  bark,  this  objection  applies  more  forcibly.  On  the 
other  hand  no  bark  works  easier  and  better  than  the  American 
calisaya,  and  this  fact  ought  to  bear  weight  to  prevent  its  abandon- 
ment as  an  article  of  the  official  materia  medica.  It  is  not, 
however  to  be  forgotten  that  India  sends  us  a  great  many  barks 
very  inferior  in  quality,  and  it  is  a  very  difficult  matter  for  the 
druo-gist  to  discriminate  between  the  poor  and  rich  kinds  of  bark. 
Druo-gists,  indeed,  are  very  apt  to  favour  a  "  showy  "  bark,  which 
in  fact  may  be  very  poor  in  alkaloids.  This  remark  applies  very 
forcibly  when  Indian  barks  are  concerned.  On  the  other  hand,  the 
quality  of  calisaya  bark,  more  especially  flat  bark,  is  easily  judged 
from  external  appearance.  In  addition  to  this,  druggists  have  been 
perfectly  acquainted  with  the  character  of  this  kind  of  bark  for 
many  years  past. 

If  after  all,  the  flat  American  calisaya  is  to  be  abandoned  on 
account  of  its  not  being  sufficiently  rich,  why  not  adopt  the 
American  calisaya  riuill  ? 

Calisaya  quill  has  the  advantage  over  all  kinds  of  Indian  barks 
of  beino"  much  easier  to  extract,  oS'ering  greater  facilities  for  dis- 
tinguishing the  quality,  arriving  regularly  during  the  whole  year, 
and  being  better  known  to  the  druggist  than  any  other  barks,  and 
is  to  be  had  in  all  gi-ades,  from  2  per  cent,  up  to  6  per  cent,  of 
crystallized  quinine  sulphate,  besides  a  good  proportion  of  the  other 
alkaloids. 

As  to  the  non-applicability  of  bark  from  the  districts  of  Columbia 
for  druggists'  purposes,  I  am  quite  one  with  Professor  Fliickiger, 
and  with  the  opinion  that  has  been  expounded  by  others  competent 
to  treat  on  the  subject,  so  that  nothing  remains  to  be  said  by  me  on 
this  point. 

Votes  of  thanks  having  been  passed  to  the  respective  authors  of 
these  papers, 

Mr.  Wellcome  said  that  it  had  been  clearly  shown  that  the 
percentages  of  alkaloid  in   Gincliona  succiruhra  would  differ  very 
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Gfi-catly  according  to  the  conditions  under  wliicli  it  was  grown. 
This  was  also  true  of  other  valuable  varieties  of  the  cinchona?, 
for  when  grown  at  low  altitudes,  or  under  other  unfavourable 
conditions,  the  percentage  of  quinia  was  smaller,  and  the  proportion 
of  lower  alkaloids  was  likewise  liable  to  variation.  He  did  not 
think  any  one  variety  of  bark  could  be  justly  adopted  as  an 
ofBcinal  standard.  The  quills  which  had  been  referred  to  last 
should  certainly  not,  because  there  was  no  one  variety  which  was 
more  frequently  intermixed  with  inferior  grades,  which  were  very 
difficult  to  distinguish  except  by  assay.  It  would  seem  that  the 
best  officinal  standard  that  could  be  adopted  would  be  any  bark 
yielding  upon  assay  a  certain  fixed  percentage  of  total  alkaloids,  of 
which  a  certain  fixed  percentage  should  be  quinia.  The  value  of 
the  lower  alkaloids — particularly  cinchonidia — had  been  more  fully 
appreciated  in  India  and  America  than  in  England.  In  reference 
to  the  new  bark,  Chichona  cnprea,  mentioned  at  the  Conference  last 
year,  some  light  had  been  thrown  upon  it  by  the  reports  of  Dr. 
Robbins,  of  I^ew  York,  who  had  recently  returned  from  a  visit  to 
the  Columbian  Forests.  This  Cincliona  cuprea  seems  to  be  an 
exception  to  the  general  rule,  not  only  in  its  appearance  and 
structure,  but  also  in  the  fact  that  although  it  is  grown  at  low 
altitudes,  it  is  a  valuable  quinia  bark,  yielding  about  2  per  cent,  of 
quinia.  It  is  reported  that  this  bark  yields  little  or  none  of  the 
lower  alkaloids.  With  reference  to  the  fluid  extract  of  cinchona 
of  the  United  States  Pharmacopoeia,  he  might  say  that  in  the 
experience  of  American  pharmacists  it  had  proved  very  unsatis- 
factory. It  precipitated  very  freely,  and  was  not  generally  in 
favour — the  compound  tincture  being  the  preparation  more  gen- 
erally used.  With  regard  to  the  process  suggested  by  Dr.  de  Yrij 
last  year,  he  did  not  know  how  far  it  had  been  successful,  but  it 
would  be  interesting  to  have  some  information  upon  the  subject 
from  those  who  had  given  it  a  practical  test. 

Mr.  Brady  called  attention  to  the  dried  specimens  whicli  ]\Ir. 
Howard  had  sent  to  illustrate  his  papei-,  and  invited  those  interested 
to  examine  them. 

Dr.  Paul  said  there  could  be  no  doubt  that  at  the  present  time' 
there  was  a  need  for  alteration  in  the  selection  of  bark  used  for 
pharmaceutical  purposes.  He  gathered  from  the  papers  which  had 
been  read,  that  there  was  some  little  difference  of  opinion  as  to  the 
direction  in  which  that  change  should  be  made.  The  officinal 
yellow  bai'k  and  the  flat  calisaya  bark  were  almost  invariable 
worthless,   so  far  as  the  prciicuce  of   quinine  was  an  clement  of 

L  L 
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value.  The  flat  calisaya  bark  of  commerce  now  really  contained 
nothing  more  than  a  little  cinchonine — 1^  to  2  or  3  per  cent.,  and 
was  not  at  all  equal  to  the  character  given  in  the  Pharmacopoeia, 
and  it  required  to  be  replaced.  Dr.  de  Vrij  and  Professor 
Fliickiger  were  very  enthusiastic  in  recommending  a  total  substitu- 
tion of  the  Indian  barks  for  the  South  American,  but  that  was  a 
stej)  of  a  somewhat  extreme  character.  There  were  many  reasons 
for  approving  of  the  introduction  of  Indian  grown  bark,  both  crown 
bark  and  succirubra.  They  were  now  very  largely  imported,  and 
the  amount  of  total  alkaloids  in  them  would  range  from  5  to  10  per 
cent.  In  the  better  kinds  of  crown  barks  there  was  a  very  large 
amount  of  quinine,  while  in  the  succirubra  the  cinchonidine  pre- 
ponderated. They  were  ah'eady  finding  a  large  application  on  the 
Continent  for  pharmaceutical  purposes,  and  the  greater  quantity  of 
Indian  bark  used  pharmaceutically  was  sent  from  India.  At  the 
same  time,  as  Mr.  de  Neufville  had  pointed  out,  two  new  kinds  of 
bark  came  to  this  country  from  Bolivia  and  the  northern  parts  of 
South  America,  which  were  very  excellent  barks  for  pharmaceutical 
uses.  They  were  mostly  of  the  character  of  quill  calisaya,  yielding 
2h  to  4  per  cent,  of  sulphate  of  quinine.  There  was  an  abundant 
supply  of  them,  and  there  was  no  reason  why  they  should  not  be 
adopted.  He  thought  the  most  desirable  coui'se  to  take  would  be 
not  to  exclude  the  South.  American  bark,  but  to  alter  the  kind  of 
bark  to  be  used  as  an  officinal  bark,  and  to  supplement  that  with 
certain  kinds  of  Indian  grown  bark. 

Mr.  Groves  said  there  seemed  a  tendency,  in  some  quarters,  to 
value  Peruvian  bark  almost  exclusively  according  to  the  propor- 
tion of  alkaloids  it  contained.  This  doubtless  was  reasonable  on 
the  part  of  the  manufacturer,  but  the  medical  man  had  often  other 
objects  in  administering  bark  than  giving  the  mere  alkaloids. 
These  could  be  obtained,  in  a  state  of  purity  from  very  inferior 
sources,  but  the  cinchotannic  acid  and  bitter  extractives  were  only 
yielded  in  quantity  by  certain  barks  of  good  quality.  He  therefore 
thought  it  desirable  to  adopt  for  the  natural  preparations  (liquid 
extract,  tincture,  decoction,  infusion)  of  cinchona,  a  bark  such  as 
the  Indian  succirubra,  recommended  by  Mr.  Holmes,  which 
abounded  in  these  non-alkaloidal  principles  and  which  might, 
according  to  the  desire  of  the  prescriber,  be  reinforced  by  the 
addition  of  one  or  more  of  the  cinchona  alkaloids  derived  from 
ordinary  commercial  sources. 

Dr.  Paul  did  not  wish  to  be  understood  as  suggesting  that  the 
Value  of  bark  should  be  judged  by  the  relative  amount  of  alkaloid, 
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but  there  could  be  no  comparison  between  flat  calisaya,  which 
contained  no  alkaloid  at  all  but  cinchonine,  and  none  of  these 
extractive  principles,  and  another  bark  which  would  contain  both. 

j\Ir.  Cleaver  remai-ked  that  Mr.  Howard  in  his  paper  invited  dis- 
cussion on  the  therapeutical  value  of  different  kinds  of  bark ;  but 
that  seemed  a  difficult  subject,  and  one  they  could  not  go  into  with- 
out medical  evidence. 

The  President  said  it  was  not  their  business. 

Mr.  Cleaver  said  with  regard  to  the  employment  of"  these  barks 
in  pharmacy,  the  great  discrepancy  showed  that  pharmacists  ought 
lo  require  that  each  bark  should  be  sold  with  a  guarantee.  If  they 
would  pay  a  decent  price,  he  had  no  doubt  that  they  would  find 
wholesale  druggists  who  would  supply  them  with  bark  containing 
a  fair  proportion  of  alkaloidal  matter.  Most  of  the  wholesale 
druggists  either  had  analyses  of  the  barks  they  bought,  or  could 
get  them,  and  would  be  very  pleased  to  supply  intending  customers 
with  analyses  of  the  barks  they  wanted. 


The  following  paper  was  then  read — 

NOTE  ON  THE  CRYSTALLIZATION  OF  ORTHO- 
PHOSPHORIC  ACID. 

By  H.  p.  Cooper,  F.C.S. 

Specimens  of  orthophosphoric  acid  in  crystals  have  been  recently 
shown  at  various  exhibitions,  and  have  attracted  considerable  notice. 

The  preparation  of  the  acid  in  this  form  can  scarcely  be  regarded 
as  a  novelty.  It  has  been  long  known  to  chemists  that  the  acids 
of  phosphorus  are  crystallizable,  and  the  melting  points,  heat  of 
fusion,  etc.,  of  the  crystals  have  been  carefully  studied  by  Thomsen 
and  others.  Down  to  the  present  time,  however-,  no  attempt 
appears  to  have  been  made  to  produce  the  crystallized  acid  com- 
mercially, a  fact  which  may  probably  be  accounted  for  by  the 
existence  of  a  cer  ain  degi'ee  of  doubt  as  to  the  conditions  necessary 
to  ensure  the  formation  of  crystals  of  ortho-acid,  uncontaminated 
with  other  varieties. 

It  was  with  a  view  of  clearing  up  this  latter  point  that  my 
experiments,  the  results  of  which  are  here  noted,  were  commenced. 

My  starting  point  was  a  solution  of  pure  orthophosphoric  acid, 
of  specific  gravity  1'750.  This  represents  the  most  concentrated 
acid  met  with  in  commerce,  and  as  is  well  known  does  not  under 
any  condition  show  a  tendency  to  crystallize. 
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An  acid  of  tliis  strength  contains  92'  per  cent.  Hg  P  0^^. 
Successive  portions  of  the  acid  were  evaporated  at  a  gentle  heat 
in  a  platinum  dish,  and  thus  a  series  of  liquids  of  various  degrees 
of  concentration  "were  obtained.  In  each  case  the  specific  gravity 
was  carefully  noted,  and  the  solutions,  after  being  tested  for  meta- 
phosphoric  acid  with  negative  results,  were  set  aside  in  closely 
stoppered  vials.  The  experiments  were  continued  until  at  length 
an  acid  was  obtained  of  specific  gravity  1'875,  which  after  standing 
for  about  twelve  hours  gelatinized  ;  pyrophosphoric  and  metaphos- 
phoric  acids  were  here  found  to  be  present  in  abundance,  and  it  was 
evident  the  concentration  had  been  carried  too  far. 

The  solutions  of  lower  gravity  were  then  watched,  in  the  hope 
that  ci'ystals  would  make  their  appearance,  but  at  the  end  of  a 
fortnight  they  remained  unchanged. 

^\  hen  almost  despairing  of  obtaiuiug  the  crystallized  acid  in 
this  way,  it  occurred  to  nie  that  possibly  crystallization  might  be 
induced  by  introducing  into  the  concentx'ated  liquid  a  fragment 
of  some  solid  body.  Into  one  of  the  bottles,  therefore,  which  con- 
tained acid  of  specific  gi'avity  l"8o0,  I  dropped  a  crystal  of  sodium 
sulphate,  and  in  the  course  of  a  few  hours  I  was  gratified  to  observe 
splendid  tufts  of  prismatic  crystals  forming  in  the  solution,  which 
rapidly  grew  until  the  contents  of  the  bottle  were  transformed  into 
an  almost  solid  mass,  heat  being  evolved  at  the  same  time.* 

A  portion  of  the  crystals,  carefully  freed  from  adhei'ing  mother 
liquor,  was  then  sumitted  to  analysis,  with  the  following  results : — 

■271  grm.   crystals  gave  '306  ]\IgPr,0.-,  equals  100"04  per  cent. 

HgPO,. 

•547  grm.  crystals  gave  "621  MgPoO^,  equals  100-10  per  cent. 

HgPO^. 

•318  grm.  crystals  gave  '360  MgPoOj,  equals  99'9  per  cent. 
H3PO,. 

A  portion  of  the  motber  liquor  yielded  the  following  results: — 

•875  grm.  liquor  gave  •9S0  MgP..  0-,  equals  98'88  per  cent. 
H3PO,. 

•528  grm.  liquor  gave  -590  MgPoO^,  equals  98'82  per  cent. 
H3PO,. 

The  smallest  fragment  of  the  crystallized  acid  will  induce  crystal- 
lization in  a  large  bulk  of  liquid  acid  of  specific  gravity  1'850  ;  the 
formation  of  the  crystals  being  strikingly  beautiful. 

This  form  of  orthophosphoric  acid  is  an  exceedingly  deliquescent 

*  Hj"(hous  salts  do  not  act  so  well  as  anhydrous  cues,  siuce  the  phof^plioric 
ucid  absorbs  the  water  of  ciystallization,  thus  interfering  with  thtir  action. 
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compouncl.  If  a  few  crystals  arc  left  exposed  to  the  atmosphere, 
they  liquefy  in  a  very  short  time. 

I  have  not  been  able  to  induce  crystalUzatlon  in  an  acid  of  a  lower 
specific  gravity  than  1"800,  nor  have  I  succeeded  in  obtaining  a 
concentrated  acid,  of  a  gravity  between  1-850  to  1'875,  which  will 
crystallize  spontaneously,  even  on  continued  agitation  of  the  liquid. 

When  the  concentration  is  allowed  to  proceed  to  the  latter  point, 
pyrophosphoric  and  metaphosphoric  acids,  as  I  have  pointed  out, 
ax'e  invariably  produced. 

My  thanks  are  due  to  Messrs.  Fletcher,  Fletcher  &  Stevenson, 
for  allowing  me  to  work  out  these  experiments  in  their  laboratory. 


A  vote  of  thanks  was  passed  to  ]Mr.  Cooper. 
The  last  paper  read  was  entitled — 

INVESTIGATIONS    ON    SUCCUS    GLYCrRRHIZ.E, 

PARTICULARLY  AS  REGx^RDS  THE  AMOUNT 

OF    GUM    CONTAINED. 

Br  H.  P.  Madse.v, 

Vice-President  of  the  Danish  Societij  of  Ajjothecaries. 

Although  succus  glycyrrhizae  is  one  of  the  oldest  medical  pre- 
parations, being  mentioned  as  early  as  in  the  fourth  century,  and 
at  the  same  time  one  of  the  most  frequently  employed,  there  are 
nevertheless  but  comparatively  few  investigations  to  be  found  on 
the  subject.  As  regards  the  manufacture  of  succ.  glycyrr.,  the 
employment  of  steam  has  occasioned  a  change  in  its  preparation. 
The  pure  succ.  glycyrr.  (liquorice  I'oot  extracted  by  maceration 
with  water,  inspissated  and  rolled  out  in  cylindrical  sticks)  does  not 
keep  well,  whereas,  on  the  contrai'y,  when  steam  is  employed  solid 
substances  are  exti'acted,  which  makes  it  possible  to  produce  a 
liquorice  that  can  eventually  become  hard  and  perfectly  solid.* 
The  inventor  of  this  method  is  M.  Delondre,  and  he  has  come  to 
this  result  in  repeatedly  submitting  liquorice  root,  reduced  into 
coarse  powder,  to  the  direct  influence  of  steam ;  the  liquids  result- 
ing from  this  process  ai-e  clarified  by  gelatine  and  evaporated  to  the 
consistence  of  an  extract.  The  extract  rolled  out  in  sticks  is 
exposed  during  ten  days  in  ovens  at  35°.  In  the  more  recently 
established  manufactories  the  processes  are  generally  performed  by 
steam  power,  but  there  is,  however,  a  gi'eat  deal  of  liquorice  to  be 
found  in   commerce,   which,  although  having  the  best   and  most 

*  "  Pharmacographia,"'  Hanbury  aud  FKickigcr,  Lomlou.     1871.     P.  IGO. 
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esteemed,  marks,  is  nevertheless  adulterated  both  as  regards  its 
composition  and  its  trade-mark.  Chevallier*  distinguishes  between 
the  Italian,  the  Spanish,  and  the  French  succ.  glycyrr.,  but  of  late 
years  large  manufactories  have  also  been  established  in  Greece  and 
Asia  Minor.  He  adds  also,  that  there  exists  besides  these  another 
group  of  succ.  glyccrr.  prepared  by  fabricants  (les  refondeurs)  who 
purchase  it  from  the  lai'ge  manufactories  in  order  to  dissolve  and 
m.ix  it  with  different  farinaceous  substances  or  ordinary  gums,t  and 
occasionally  perhaps  with  the  juice  of  different  fruits,  as  plums, 
carob  beans,  chestnuts,  etc.  The  adulteration  with  meal  %  may  be 
easily  detected,  since  the  greater  amount  remains  on  being  treated 
with  cold  water,  whereas  the  adulteration  with  substances  soluble  in 
cold  water  are  moi*e  difficult  to  detect,  and  gum  is  one  of  the  latter. 
The  following  case  was  the  cause  of  these  investigations.  In  the 
Danish  Pharmacopoeia  there  are  two  preparations,  viz.,  liquor 
pectoralis  and  tinctura  opii  benzoica  §,  which,  when  mixed  together 
in  equal  portions,  is  a  pectoral  remedy  much  employed  and  much 
used  by  physicians.  The  mixture  is  not  clear,  but  quickly  deposits 
a  sediment,  and  can  ||  then  be  easily  filtered  clear.  At  the  com- 
mencement of  this  winter  it  happened  that  I  could  not  get  such  a 
mixture  to  turn  as  clear  as  usually.  It  precipitated  white  streaks 
on  the  glass  in  which  it  was  being  mixed,  which,  howover,  im- 
mediately afterwards  disappeared ;  while  on  the  other  hand  my 
efforts  to  filter  the  mixture  clear  were  unsuccessful.  The  white 
streaks  at  once  directed  my  attention  to  gum,  but  the  interesting 
conclusions  I  arinved  at,  whilst  making  the  investigation,  induced 
me  to  extend  it  to  several  other  kinds  of  liquorice,  as  well  as  to  a 
closer  study  of  the  drug.  I  was  the  more  stimulated  to  do  so  from 
a  conversation  I  held  by  chance  with  the  representative  of  one  of 
the  larger  French  liquorice  manufactories,  who  stated  that  it  was 

*  "  Dictionnaire  ties  Alterations  et  Falsifications."     A.  Chevallier  et  Baudri- 
niont.     Paris,  1878.     P.  1057.  , 
t  See  Appendix. 

X  Treatment  with  iodine  is  not  suflicient,  because  amylnm  is  found  in 
liquorice  root. 

g  The  composition  of  liquor  pectoralis  is  : — Extractum  glycj'rrliizm  pars 
una  solvatur  in  aqua  fceniculi  part,  iii.,  solutio  sepouatur  et  probe  conquassetur 
cum  spir.  ammoniac,  auisati  parte  una.  The  composition  of  tinet.  opii  benz. 
is  : — 

iEtheroleum  anisi 3  paites. 

Camphora  ........  -l 

Acid,  benzoicum        .......  6 

Opium  pnlv.       ........  6 

Spiritiis  dilutus 1200 

II  The  mixture  is  not  filtered  before  it  is  dispensed,  because  the  sediment 
contains  morphia. 
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his  opinion,  that  gum  as  a  rule  is  added  to  liquorice  juice,  when  the 
latter  is  to  he  made  up  into  cylindrical  sticks,  in  order  to  make  it 
durable  and  improve  its  appearance. 

Mr.  Schleisner,  Cand.  Pluirm.,  rendered  me  his  assistance  in 
carrying  out  the  investigation,  and  Mr.  Riitzau,  Cand.  Pharm., 
made  the  microscopic  drawings.  I  have  much  pleasure  in  tender- 
ing these  gentlemen  my  best  thanks. 

The  diflPerent  samples  of  succ.  glycyrr.,  which  were  experimented 
upon,  were  bought  at  different  places  and  all  bore  the  mark 
"  Baracco ;  "  they  were  all  of  them  of  the  usual  cylindrical  stick 
form,  with  the  exception  of  A  *,  which  is  in  pieces  of  the  shape  of 
a  brick,  weighing  5  kilograms  each,  and  II,  which  is  an  extraction 
of  liquorice  root  with  cold  water  in  the  ordinary  extract  form,  that 
my  colleague,  Assessor  Pharmacia?  Piper,  has  been  so  kind  as  to  let 
me  have,  as  he  had  just  prepared  some  of  it. 

Physical  Description. 

A.  Brick-formed  pieces,  very  tough,  shiny  on  the  surface. 

B.  Friable,  shiny. 
G.  Friable,  shiny. 
B.  Friable,  shiny. 

E.  Friable;  shiny. 

F.  Friable,  shiny, 

G.  Very  tough,  shiny. 

H.  Ordinary  extract  form. 

First  Experiment. — 10   grams  of    each    sort  wei'e  weighed    and 
dried  for  15  hours  at  100°  C. 

Besiilt. 


Before  dried. 

After  dried. 

Kvn.porated 
AVatcr. 

Percentatre 
of  Water. 

A.           ... 

10  grams 

8-350 

1-050 

16-50 

B.           ... 

10      ,, 

8-500 

1-500 

15-00 

C.           ... 

10      „ 

8-740 

1-260 

1-2 -CO 

D.           ... 

10      „ 

8-565 

l-4:>5 

14-35 

K. 

10      „ 

8-  50 

1-450 

14-50 

F.           ... 

10      „ 

8-8 '5 

1-145 

M-45 

Ct.             ... 

10      „ 

8-95  I 

1-050 

10-50 

H.          ... 

10      „ 

C-844 

3-150 

31-50 

I  received  the  latter  from  MM.  Abauzit  Perdrix  and  Aubressy,  Uzrs, 
Frauce,^  whose  mamifactory  is  at  Mecjuinenza,  Spaiu.  "  Pharmacographia, " 
page  101,  says,  that  Hquorice  paste  is  largely  imported  from  Spain  and  Asia 
Mmor,  but  on  account  of  a  certain  bitterness  is  iinsuited  for  use  as  a  sweet- 
meat ;  what  I  have  received  has  as  sweet  and  aqreeable  a  taste  as  the  finest 
liquorice. 


.^^20 
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Second  E.qjerhnent. — Determination  of  Ash. 

A  certaia  pavfc  of   each  liquorice  sample  was  weiglied  and  cal- 
cinated. 
Result : — 


Weight  of 
substance. 

Ash. 

Percent. 

A 

1-321 

0-164 

12-41 

A' 

1-116 

0-102 

9-13 

C 

1-166 

0-073 

6-26 

D 

1-106 

0-073 

6-60 

E 

1-566 

0-095 

6-06 

F 

1-131 

0-161 

14-23 

Cr 

1        1-261 

0-080 

6-34 

H 

1-980 

0-144 

7-27 

Third  Experiment. — Maceration  in  Cold  Water. 

Ten  grams  of  eacli  sample  were  macerated  at  an  ordinary  tem- 
perature in  100  grams  of  water  during  twelve  liours,  and  then 
filtered,  and  the  undissolved  residue  washed  with  200  grams  of 
water,  so  that  succ.  gljcyrrh.  was  extracted  by  water  iu  the  pro- 
portion of  1  :  30. 

The  liquorice  was  cut  in  small  pieces,  which  showed,  on  being 
dissolved,  the  following  peculiarities  : — 

A.  Very  tough  and  sticky ;  cling  fast  to  the  side  of  the  glass  ; 
give  a  turbid  solution. 

B.  The  pieces  remain  in  die  original  form  on  the  bottom  of  the 
glass  (do  not  fall  away),  become  nearly  colourless  and  a  clear  black 
liquid  covers  them. 

G.  Do  not  stick  to  the  glass  ;  go  into  powder  in  the  water.  Very 
turbid  solution. 

D.  Same  state  as  iu  C. 

E.  The  pieces  remain  very  tough  and  sticky,  and  although  not  so 
tough  as  those  in  A,  must  nevertheless  be  shaken  a  good  deal 
before  they  dissolve. 

F.  Same  as  in  C  and  D. 

G.  Tough  and  sticky. 

JI.  Are  clearly  dissolved  in  water.  The  solutions  B,  C,  D  and 
H  are  comparatively  quickly  filtered  ;  A,  E,  F  and  Cr,  on  the 
contrary,  very  slowly. 

The  insoluble  residue  was  dried  at  lOO'^  C.  ami  tliorriqion 
weifrlu'd. 
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Of  ten  grams 
Saccas  Glycyrrh. 

Percentage. 

A 

1-795 

17-95 

B 

2-540 

25-40 

C 

2-515 

25-15 

T) 

2-110 

21-10 

K 

3-450 

34-50 

F 

2-695 

26-95 

G 

3-750 

37-50 

H. 

traces 

By  adding  the  amount  of  moisture  contained  and  the  insoluble 
residue  together,  and  subtracting  the  quotient  from  the  employed 
weight  of  succ.  glycyrrh.,  one  gets  the  figure  of  the  amount  of  true 
extract  that  is  contained  in  it  in  a  dry  state.  This  is  shown  in  the 
followinof  table. 


Water. 

Dry  Insoluble 
Residue. 

Total. 

Dry  Extract. 

A 

16-50 

17-95 

34-45 

65-55 

B 

15-00 

25-40 

40-40 

59-60 

C 

12-60 

25-15 

37-75 

62-25 

D 

14-35 

21-10 

35-45 

64-55 

E 

14  •,'30 

34-50 

49-00 

51-00 

/■ 

11-45 

26-95 

38-40 

61-60 

r; 

10-50 

37-50 

48-00 

-      52-00 

11 

ol-56 

traces 

31-56 

68-44 

After  the  amount  of  water  had  been  determined  in  this  manner, 
as  well  as  the  amount  of  residue  which  was  insoluble  in  cold  water 
by  maceration,  and  the  real  quantity  of  extract,  I  commenced  the 
investigation  of  the  last  mentioned  to  try  if  it  contained  gum,  and 
if  so  to  ascertain  the  amount,  to  which  end  I  first  precipitated  the 
watery  extract  with  alcoliol. 

Fourth  Experiment. — Behaviour  of  the  Aqueous  Extract  to  Alcohol. 

The  extracted  solutions,  produced  as  before  mentioned  by  10 
grams  of  each  sample  treated  by  cold  maceration  with  100  grams 
of  water  and  washed  with  200  grams  of  water,  were  evaporated 
to  100  grams,  and  each  of  them  was  precipitated  l)y  an  amount 
of  alcohol  (specific  gravity,  0'R30)  equal  to  four  times  the  volume  of 
the    liquorice  jnico.     The  precipitates  wci'c  collected    and   waslied 
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■with  alcohol  until  the  latter  ran  off  in  a  colourless  state,  and  they 
were  thereupon  dried  at  100°  C.  and  weighed. 

Precipitates  lolien  treated  by  Alcohol. 


In  ten  grams  of  Succ. 
Glycyn-h. 

Percentage  of 
Precipitate. 

A 

3-100 
3-310 
3-010 
2-665 
4-560 
4-300 
3-050 
1-900 

31-00 

B 

33-10 

C 

30-10 

J) 

26-65 

E 

F.       

45-60 
43-00 

G 

30-50 

H. 

19-00 

The  Appearance  of  the  Freclp'dates  produced  hy  Alcohol,  and  of  the 
Liquid  which  loas  obtained  by  Filtration  therefrom. 

A.  largo  dark  lumps dark  Madeira  colour. 

B.  tawney  brown  lumps reddish  brown. 

C.  rough  granular  lumps,  rather  larger  tliau  in  B      .     .  „ 

D.  fine  greyish  brown  powder very  dark. 

E.  greyish  brown  lumps reddish  brown. 

F.  resembles  E „ 

G.  brown  lumps ,, 

//.   browu  lumps dark  Madeira  colour. 

Fifth  Fitperiment . — Determination  of  the  Amount  of  Sugar. 

The  watery  inspissated  solution  of  succ.  glycyrrh.  was  mixed  with 
Barreswill's  liquid,  and  the  mixture  placed  at  au  ordinary  tempera- 
t^^re  until  the  following  day  ;  an  abundant  precipitation  of  cuprous 
oxide  took  place.  Estimation  of  sugar  was  carried  out  in  all  the 
samples. 

The  solution,  which  was  employed  for  the  purpose,  was  of  the 
following  composition  : — 

34-639  grams  crystallized  cupric-sulphate, 
200  c.c.  distilled  water, 
100  grams  glycerine, 
488  c.c.  solution  of  soda  [NaHO]  ; 
the  whole  diluted  to  1000  c.c. 

A  weighed  sample  of  each  liquorice  solution  was  boiled  with  the 
copper  solution,  and  quickly  filtered,  and  washed  with  boiling- 
water,  after  which  the  cuprous  oxdie  converted  into  cupric  oxide 
was  calcinated,  the  necessary  precautious  being  regarded. 
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It  cannot  be  supposed  that  other  substances  in  the  liquorice  con- 
tributed to  this  reduction ;  by  the  precautions  that  were  taken,  gum 
does  not  exert  any  influence. 

Determination  of  Sugar. 

A.  14-48  per  cent. 

B.  15-17   „ 
G.   15-11   „ 

D.  11-09   ,, 

E.  10-09   „ 

F.  lO-S-2   „ 

G.  7-33 

H.   12-84   „ 

St£tli  Experiment. — Determination  of  the  Amoiont  of  Gum  present. 

Ten  grams  of  each  sample  were  macerated  with  100  grams  of 
distilled  water  for  twelve  hours,  and  thereupon  filtered,  which 
required  a  long  time,  especially  for  the  samples  ^1,  E,  F,  G,  and 
washed  with  200  gr.  of  distilled  water.  The  solutions  were  reduced 
by  evaporation  to  100  grams.  The  alcohol-precipitates — besides  any 
possibly  contained  gum — contained  albuminates  and  a  great  deal 
of  colouring  matter.  The  question  was  therefore  to  find  a  method 
for  the  determination  of  gum  in  liquorice,  because  I  have  not  found 
a  method  in  that  direction  in  the  literatui-e. 

Preliminary  experiments  were  made  with  liquorice  juice  to  which 
was  added  gum,  as  well  as  with  solutions  of  pui^e  gum  arab.,  which 
were  precipitated  with  salts  of  lead,  salts  of  iron,  and  salts  of 
aluminium,  but  all  with  unfavourable  results.  A  pure  gum  solu- 
tion is  precipitated  by  cupric  sulphate  and  soda  solution,*  copper 
gummate  being  precipitated;  however,  it  will  not  do  to  work  with 
too  diluted  liquids  and  rather  strong  soda  solution.  When  an 
attempt  was  made  to  apply  this  reaction  to  liquorice  solution,  it 
became  apparent  that  either  no  precipitate  was  produced,  or  that 
the  precipitate  so  produced  immediately  afterwards  was  resolved 
again  in  the  liquid.  The  reason  of  this  appearance  is,  that  the 
copper  gummate  is  soluble  as  well  in  cane  as  in  grape  sugar  solu- 
tion, and  in  the  latter  moreover  without  difficulty. 

The  following  method  was  therefore  employed,  by  which  the 
sugar  was  removed  before  the  gum  was  precipitated.  Ten  grams 
of  succus  gljcyrrh.  was  extracted  in  the  usual  way  wilh  300  grams 
of  water,  and  the  filtrate  evaporated  until  it  was  reduced  to  100 
grams,  and  then  completely  precipitated  w-ith  alcohol,  sp.  gr.  0-830. 

*  C.  T.  Barfoecl,  "  De  organiskc  Stoffers  qualitative  Analyse."  Kjobenbavu. 
p.  194. 


524  BRITISH    PHARMACEUTICAL    CONFERENCE. 

The  precipitate  was  washed  with  alcohol  until  all  sugar  reaction  had 
disappeared,  and  was  then  dissolved  in  as  little  water  as  possible, 
and  cupric  sulphate  (1  +  10)  and  soda  solution  were  added  until 
perfect  alkaline  reaction.  The  precipitate  was  first  washed  with 
strong  soda  solution,  and  then  with  a  dilated  soda  solution.  The 
albuminates  and  colouring  matter  passed  completely  into  the  filtrate. 
One  can  generally  see  from  the  colour  of  the  remaining  copper 
gummate  and  the  colour  of  the  filtrate  when  the  precipitate  has 
been  sufficiently  washed ;  a  careful  washing  with  not  too  diluted 
soda  solution  is,  however,  necessary,  in  order  to  remove  the  albumi- 
nates and  colouring  matters.  The  precipitate  was  thereupon  dis- 
solved in  diluted  hydrochloric  acid,  and  precipitated  with  alcohol. 
The  precipitate  that  resulted  from  this  clearly  proved  itself  to  be 
ai'abin  by  its  adhesiveness  and  by  its  subsequently  drying  up  into 
gum-like  masses,  as  well  as  its  appearance  and  behaviour  in  all  other 
respects.  Acetic  acid  was  also  tried  as  a  solvent,  and  although 
it  dissolved  the  copper  gummate  easily,  and  the  precipitate  pro- 
duced, when  alcohol  was  added,  was  better  collected  on  the  filter, 
this  method  had  nevertheless  to  be  relinquished  since  the  precipi- 
tated arabin  obstinately  held  back  small  quantities  of  copper. 
Experiments  were  tried  four  times  over  with  choice,  clean  gum- 
arabic  in  order  to  demonstrate  its  accuracy.  First  the  amount  of 
water  was  determined,  the  gum  beiug  dried  for  sis  hours  at  85°  C, 
six  hours  at  95°,  and  three  hours  at  100°,  from  which  resulted 
14*86  per  cent,  of  water.  Then  the  amount  of  ash  was  determined, 
the  result  was  3'15  per  cent.  Four  samples  were  then  weighed  out, 
designated  respectively  as  .v,  y,  v,  and  r  : — • 

.r  =  0-819 
^=0-'J07 
y  =  0-844 
,:=x  0-794 

Thereupon  each  of  them  was  dissolved  apart  at  an  ordinary  temper- 
ature in  distilled  water,  and  precipitated  with  cupric  sulphate  and 
soda  solution.  The  precipitate  was  dissolved  on  the  filter  in  hydro- 
chloric acid,  precipitated  with  alcohol,  and  herewith  washed  until 
the  copper  and  chlorine  reaction  had  disappeared. 

AiiiOHiit  of  A  ml)  in. 

Gum  Arabic.  Arabin. 

.r  =  0-849 0-727 

7/ =0-907 0-767 

?!  =0-844 0-701 

"  =  0-794  0-G57 


EEITISH    niAEMACEUTICAL    CONFERENCE.  525 

If  the  amount  of  moisture  and  ash  is  calculated  after  the  above 
analysis,  and  added  to  the  above  figures,  one  gets  for  each  of  the 
four  samples,  instead  of  100, — 

■r  =  103-40 
?/=-101-i2 
r  =  100-9-± 
J  =  100-62 

Although  the  method  employed  may  appear  to  arrive  at  too  high  a 
result,  it  will  nevertheless  be  sufficiently  accurate  for  approximately 
determining  the  amount  of  gum  present  in  liquorice,  since  the  gum, 
moreovei',  is  determined  as  arabin,  and  the  amount  of  ash  and  -water 
must  therefore  be  added  to  it,  in  order  to  arrive  at  the  amount  of 
gum  present,  "which  consequently  -will  only  be  approximately  cor- 
rect. 

After  the  preliminary  experiments  had  been  made,  and  the 
above-mentioned  information  acquired,  investigations  were  insti- 
tuted into  the  different  sorts  of  liquorice.  10  grams  of  each  sort 
of  succ.  glycyrrh.  -were  treated  -with  300  grams  of  distilled  -water 
in  the  above-mentioned  manner,  and  the  solution  reduced  by 
steam  until  100  grams  was  reached.  It  was  then  precipitated 
with  alcohol  (specific  gravity,  0-830)  and  the  precipitate  washed 
with  the  same  liquid,  until  the  last  ti^ace  of  sugar  had  disappeared. 
The  coloured  precipitate  was  dissolved  in  water  on  the  filter*  itself, 
and  thereupon  precipitated  with  cupric  sulphate  solution  (1:0) 
and  solution  of  soda.  About  50  c.c.  of  cupric  sulphate  solution 
was  required  in  order  to  induce  a  complete  precipitation,  so  that 
the  soda  solution  might — besides  the  copper  gummate — precipitate 
an  excess  of  hydrated  cupric  oxide.  Solution  of  soda  was  added 
until  a  strong  alkaline  reaction  set  in.  The  precipitates  were 
collected  on  the  filters  and  first  washed  with  a  little  distilled  water 
in  oi'der  to  expel  the  strong  sodic  hydrate;  then  with  diluted 
solution  of  soda  until  the  latter  ran  colourless  through.  The 
precipitates  were  then  dissolved  upon  the  filter  itself,  iu  hydro- 
chloric acid,  and  precipitated  by  alcohol,  by  which  means  the 
arabin  was  separated  in  white  lumps. 

After  Avashing  and  drying,  the  following  amount  of  arabin  was 
found : — 

*  luterestinp;  rotatory  phenomena  were  noticed  iu  the  diKsokition  process, 
which  rescmWed  those  that  take  place  when  minute  pieces  of  camphor, 
valerianate,  and  Lutyrate  of  barium  come  iu  contact  with  the  surface  of  pure 
water.  Experiments  with  piu-e  gum  precipitated  by  alcohol  showed  the  same 
result. 
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A. 

3-32 

per  cent 

B. 

4-36 

5) 

C. 

2-43 

,, 

D. 

1-52 

,, 

E. 

10-49 

jj 

F. 

9-13 

J» 

G. 

8-39 

» 

11. 

1-19 

Although  the  arabin  -n'as  clearly  evident  by  its  characteristic 
appearance,  and  moreover,  from  its  behaviour  under  the  applied 
process,  could  scarcely  be  anything  but  arabin,  the  following  ex- 
periments to  establish  its  identity  were  nevertheless  undertaken, 
principally  with  respect  to  H.  The  precipitate  was  dissolved  but 
slowly  in  -water,  whereby  a  slimy,  limpid  liquid  was  obtained, 
■which  was  divided  in  two  portions.  The  one  was  precipitated 
w^ith  basic  acetic  lead  solution,  frona  which  resulted  a  copious 
precipitate  of  gummate  of  lead ;  whilst  the  other  portion  was 
examined  after  the  method  of  C.  Reichel ;  i.e.,  boiling  with  orcin 
and  hydrochloric  acid,  whereby  a  violet  colour  was  produced. 

Uesume. 


Percent- 
age of 
Water 
coiitainod. 

The 
Dried,  in 

Percent- 
age of 
Dry  Extract 
contained. 

Percent- 

Percent- 

Percent- 

Number. 

water 
insoluljle, 
Residue. 

age  of 
Ash. 

age  of 

Sugar. 

age  of 
Ai-abin. 

A. 

16-O0 

17-95 

Go -55 

12-41 

14-48 

3-32 

B. 

15-00 

25-40 

59-60 

9-13 

15-17 

4-36 

C. 

12-f50 

25-15 

62-25 

6-26 

15-11 

2-43 

B. 

14-o;-5 

21-10 

64-55 

6-60 

11-09 

1-52 

E. 

14-50 

34-50 

51-00 

6-06 

10-09 

10-49 

F. 

11-45 

26-95 

61-60 

14-23 

10-82 

9-13 

G. 

10-50 

37-50 

52-00 

6-34 

7-33 

8-39 

H. 

31-50 

traces 

68-44 

7-27 

12-84 

1-19 

If  these  results  are  compared,  particularly  when  keeping  well  in 
view  the  object  of  this  investigation — viz.,  the  determination  of  the 
amount  of  gum  present — then  one  must  first  of  all  attach  importance 
to  the  fact  that  gum  must  be  found  in  all  succus  glycyrrhiza?.  The 
experiment  with  H  is  decisive  in  this  dii'ection,  for  there  is  no 
doubt  but  that  it  is  liquorice  root  macei'ated  with  cold  water,  but 
this  observation  agrees  with  the  fact  that  gum  is  to  be  found  in 
the  wood  of  almost  every  tree.  The  sample  D  nearly  agrees  with 
H,  when  one  bears  in  mind  that  H  contains  31'56  of  water,  whilst 
D  only  contains  14"35.     As  regards  .1,  which  is  in  brick-formed 
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pieces,  the  manufacturers  have  assured  me  that  there  is  uo  trace  of 
admixture  in  this  liquorice,  and  that  the  larger  amount  of  gum 
must  be  due  to  the  fact  of  the  root  being  exhausted  by  steam. 

On  the  whole,  A,  B,  G,  D,  and  H,  show  such  a  striking  difference 
from  E,  F,  and  G,  that  one  can  without  hesitation  affirm  that  gum 
is  intentionally  added  to  the  latter  ;  and  its  admixture  is  doubtless 
made  by  the  manufacturers  with  a  view  of  giving  the  liquorice  a 
tine  appearance,  particularly  when  broken  in  fragments — but  which 
makes  it  useless  from  a  ^pharmaceutical  point  of  view. 

The  Microscopic  Investigation. 

All  the  samples  contained  remains  of  cells  as  well  as  of  starch 
granules. 

A,  B,  G,  and  D  contained  only  deformed  starch  granules,  which 
must  be  supposed  to  be  the  starch  of  the  root  itself ;  whereas  U,  F, 
and  G  also  contained  whole  and  unaltered  starch  granules,  and  F 
only  potato-starch,  whereas  F  had  a  mixture  of  wheat  and  potato 
starch.  In  G  the  starch  appears  to  be  added  to  the  warm  extract 
solution,  by  which  a  part  is  swelled  up.  If  contained,  besides  the 
remains  of  cells  and  deformed  starch  granules,  crystals  of  sugar. 


Stakch  Geajjules  of  thk  Liquoeice  Boot,  iiagxified  900  tijies. 

The  microscopic  investigation  proves  that  the  liquorice  samples 
F,  F,  and  G  also  were  adulterated  with  different  kinds  of  starch, 
besides  which  trum  is  mixed  with  them. 


A  vote  of__thanks  was  passed  to  Mr.  Madsen. 
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CLOSING  BUSINESS. 

Place  of  Meetixg  for  1882. 

Mr.  CniPPERFiELD  said  lie  had  been  deputed  by  tlie  pliarmacists 
of  Southampton  and  the  locality  to  invite  the  British  Pharma- 
ceutical Conference  to  that  town,  on  the  occasion  of  the  annual 
meeting  of  the  British  Association  next  year,  and  he  trusted  that 
the  British  Pharmaceutical  Conference  would  receive,  at  the  hands 
of  the  said  pharmacists,  a  hearty  welcome.  In  order,  however,  to 
prevent  the  possibility  of  disappointment,  he  thought  it  but  right  to 
mention  that  one  of  the  mai'ked  characteristics  of  the  inviters  was 
their  poverty.  He  ti-usted  and  did  not  doubt  that  it  was  honest 
poverty,  and  therefore  he  was  sure  they  would  all  agree  with  him 
that  it  did  not  necessarily  carry  with  it  either  stigma  or  reproach  ; 
but  when  he  looked  around  the  hall  and  observed  the  benignity 
that  seemed  to  radiate  from  almost  every  countenance,  he  was  quite 
sure  that  the  owners  of  those  faces  must  have  a  firm  belief  in  the 
truth  of  the  words  of  the  psalmist,  "  that  he  that  is  of  a  merry 
heart  hath  a  continual  feast  "  ;  and  further,  that  a  "  dinner  of  herbs," 
under  certain  cii'cumstances,  was  better  than  a  "stalled  ox,"  under 
certain  others.  He  was  therefore  not  without  hope  that  the  afore- 
said honest  pharmacists  might  be  able  so  to  entertain  the  Confer- 
ence as  to  give  little  occasion  for  any  great  amount  of  grumbling. 

Mr.  G.  F.  ScHACHT  said  there  could  be  no  doubt  that  this 
invitation,  thus  heartily  and  characteristically  offered,  would  be 
accepted ;  but  it  might  be  possible  the  meeting  would  like  some 
expression  given  of  its  appreciation  of  this  cordial  invitation,  and 
therefore  he  begged  to  move  that  the  cordial  invit9,tion  of  the  South- 
ampton chemists  now  presented  be  accepted  with  equal  cordiality. 

Mr.  BoRLAKD  (Kilmarnock)  seconded  the  motion. 

The  motion  was  put  and  carried  unanimously. 

A  ballot  for  the  election  of  officers  of  the  Conference  for  the 
succeeding  year  was  then  taken,  Mr.  Barnard  Proctor  (Newcastle), 
and  Mr.  Clark  (Leicester)  being  appointed  Scrutineers. 

Whilst  the  papers  were  being  examined, 

Mr.  Brady  moved — 

"  That  the  cordial  thanks  of  the  non-resident  members  of  the 
British  Pharmaceutical  Conference  be  given  to  the  local 
Committee,  especially  to  Messrs.  Davison,  Clark,  Dresser, 
and  Sowray,  for  the  very  successful  manner  in  which  the 
various  arrangements  conncclcd  with  the  York  meeting 
had  been  carried  out." 
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He  said  that  the  acclamation  with  which  these  words  were  received 
saved  him  from  a  very  serious  duty,  for  if  he  were  called  upon  to 
give  in  detail  the  reasons  why  they  were  under  obligation  to  these 
gentlemen,  it  would  be  a  long  story  ;  one  or  two  points,  however, 
he  must  allude  to.  It  was  not  merely  that  their  Yoi'kshire  brethren 
had  made  arrangements  for  the  scientific  engagements  of  the 
gathering,  but  they  had  arranged  so  generously  as  to  the  mode 
in  which  they  were  to  occupy  their  leisure  that  time  failed  to  do 
half  that  had  been  laid  out  for  them.  They  had  to  thank  them  too 
for  their  hospitality,  and  not  only  so,  but  for  the  elegant  way  in 
which  it  had  been  dispensed,  thanks  to  certain  ladies  who  had 
superintended  the  decorations.  He  was  glad  to  see  they  had  more 
ladies  present  than  on  many  former  occasions,  and  he  hoped  that 
in  this  particular  the  Conference  would  follow  in  the  wake  of 
the  American  Association,  and  let  it  be  known  that  ladies  were 
welcomed  at  these  annual  meetings.  He  had  much  pleasure  in 
moving  the  vote  of  thanks. 

Mr.  Ekin,  in  seconding  the  motion,  said  he  would  not  detain  the 
meeting  by  adding  to  what  Mr.  Brady  had  said.  Those  who  knew 
anything  of  Yorkshire  quite  anticipated  a  thoroughly  cordial  wel- 
come, and  they  would  not  go  away  disappointed. 

The  resolution  was  carried  unanimously. 

Mr.  Davison,  in  reply,  said  this  was  the  only  period  during  the 
Conference  when  he  rose  with  any  degree  of  embarrassment.  He 
could  assure  the  meeting  that  if  their  arrangements  bad  met  with 
approval  the  Committee  had  been  equally  pleased  to  receive  the 
members  of  the  British  Pharmaceutical  Conference  at  York.  What 
had  pleased  him  more  than  anything  else  was  the  fact  that  so  many 
young  men  had  come  forward  to  fill  the  gaps  which  the  unsparing 
hand  of  death  had  made  in  their  ranks.  He  had  the  greatest  faith 
that  they  would  persevere  in  the  line  they  had  marked  out  for 
themselves,  and  would  in  the  future  worthily  fill  the  places  of  those 
who  had  gone  before.  He  was  no  advocate  for  elevating  the  trade 
into  a  profession.  The  young  men  had  to  gain  their  living  by 
trade,  and  trade  alone,  and  the  rewards  of  science  were  only  very 
sparingly  dealt  out  to  some  few  individuals ;  but,  notwithstanding 
this,  it  did  appear  to  him  that  it  was  more  desirable  than  ever  that 
every  man  who  entered  the  trade  should  have  some  knowledge  and 
experience  of  scientific  investigation.  The  tendency  of  trade  was 
to  concentrate  the  manufacture  of  chemicals  into  few  hands,  and 
in  many  cases  special  articles  were  almost  confined  to  one  particular 
firm,  who  thus  got  a  monopoly.     That  of  itself  would   show  the 

M  M 
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necessity  of  every  tradesman  being  able,  to  a  certain  extent,  to 
make  a  scientific  investigation  as  to  the  purity  of  the  articles  which 
he  was  called  upon  to  dispense.  He  had  now  been  Local  Superin- 
tendent of  the  examinations  for  the  York  centre  for  many  years, 
and  nothing  had  concerned  him  more  than  to  see  how  many  of  tbe 
young  men  who  presented  themselves  were  quite  incompetent  to 
pass,  and  did  not  pass,  the  preliminary  examination,  and  that  a 
great  many  of  them  never  came  forward  again.  What  made  it 
more  grievous  was  this,  that  it  did  not  appear  to  him  that  it  was 
in  Latin  and  sucli  branches  that  they  failed,  but  in  the  ordinary 
liberal  education  of  Englishmen — in  grammar,  arithmetic,  and  com- 
position. Sometimes  candidates  came  and  asked  him  if  he  thought 
they  would  pass,  when  he  always  told  them  to  go  home  and  work 
out  the  questions  again  with  the  assistance  of  their  books  and 
teachers,  and  then  they  need  not  wait  a  fortnight  or  so  to  know 
the  result,  as  they  could  easily  tell  by  the  difference  between  the 
papers  they  had  sent  in  and  the  papers  they  prepared  at  their 
leisure  with  the  assistance  of  their  books.  He  feared  that  he 
personally  had  only  been  an  ornamental  member  of  the  Committee, 
but  if  he  had  been  of  service  it  was  in  the  influence  he  had  exercised 
in  bringing  the  members  of  the  trade  together. 

Mr.  Dresser  also  acknowledged  the  vote. 

Mr.  Clark  said  it  had  been  matter  of  deep  regret  to  him  in  past 
years  that  he  had  not  been  able  to  do  anything  to  aid  the  good 
cause  of  the  Pharmaceutical  Conference.  This  year,  if  he  had  done 
any  part  of  the  work,  he  was  very  gratified.  He  remembered  that 
at  the  last  meeting  he  said  there  was  a  great  deal  to  do  at  York, 
but  their  worthy  President,  who  was  by  his  side,  remarked  that  he 
also  was  a  Yorkshireman,  and  any  assistance  he  could  give  to  his 
York  friends,  he  should  be  happy  to  render.  He  need  not  say  how 
much  of  the  success  of  that  meeting  was  due  to  the  advice  and 
assistance  received  from  him. 

Mr.  Sowray  (who  had  just  entered  the  room)  being  called  upon, 
said  he  had  not  heard  what  had  taken  place,  but  for  whatever  had 
been  said  he  begged  to  thank  the  meeting.  Anything  he  had  been 
able  to  do  which  had  afforded  satisfaction  to  the  ladies  and  gentle- 
men now  present,  had  been  done  gladly  and  willingly,  and  he  hoped 
it  had  given  satisfaction. 
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Officers  for  Next  Tear. 

Mr.  Barnard  S.  Proctor  (Newcastle),  on  behalf  of  the  scrutineers, 
reported  that  the  following  had  been  elected  oflBcers  for  1881-82  : — 

President. 
Professor  Attfield,  Ph.D.,  F.R.S.,  F.I.C.,  F.C.S. 

Vice-Presidents. 

Thomas  Greenish,  F.C.S.,  F.R.M.S.,  London. 

R.  Chipperfield,  Southampton. 

J.  R.  Young,  Edinburgh. 

Professor  Tichborne,  LL.D.,  F.I.C,  F.C.S. ,  Dublin. 

Treasurer. 
C.  Ekin,  F.C.S.,  London. 

General  Secretaries. 

F.  Baden  Benger,  F.C.S.,  Manchester. 
Michael  Carteighe,  F.I.C,  F.C.S.,  London. 

Other  Menibers  of  Executive  Committee. 

Alexander  Kinninmont,  F.C.S.,  Glasgow. 

J.  C.  C.  Payne,  Belfast. 

Sidney  Plowman,  F.I.C,  F.C.S.,  London. 

W.  B.  Randall,  F.C.S.,  Southampton. 

P.  W.  Squire,  London. 

Charles  Stmes,  Ph.D.,  F.C.S.,  Liverpool. 

G.  S.  Taylor,  F.C.S.,  London. 

J.  C  Thresh,  B.Sc,  F.C.S.,  Buxton. 

C  Umney,  F.I.C,  F.C.S.,  London. 

Local  Secretary. 
0.  R.  Dawson,  Southampton. 

Auditors. 

R.  Dresser,  York.. 

James  Spearing,  Southampton. 


532  BRITISH    PHARMACEUTICAL    CONFERENCE. 

Professor  Attfield  said  lie  could  only  tliauk  the  members  for 
ttis  new  mark  of  their  confidence  in  him.  Sapported  as  he  was 
sure  he  should  be  by  the  kind  aid  of  his  colleagues,  and  by  the 
indulgence  of  the  other  members,  he  would  endeavour  to  maintain 
the  interest  of  the  Conference  with  that  dignity  and  efficiency  which 
had  characterized  his  predecessors. 

Dr.  Symes  then  moved — 

"  That  the  best  thanks  of  the  Conference  be  given  to  Messrs. 
Terry  &  Son,  Messrs.  Backhouse  &  Son,  and  the  York 
Glass  Company,  for  their  kindness  in  allowing  the  mem- 
bers to  inspect  their  works  ;  also  to  the  Yorkshire  Philo- 
sophical Society  for  granting  free  admission  to  the  Museum 
Gardens,  and  to  the  Governor  of  the  Castle  for  allowing 
an  opportunity  to  visit  that  building." 

He  need  not  comment  on  the  motion,  but  he  might  say  how  much 
the  liberality  and  kindness  of  such  firms  contributed  to  the  intel- 
lectual enjoyment  of  such  meetings. 

Mr.  Ward  (Sheffield)  seconded  the  motion,  which  was  carried 
unanimously. 

Professor  Attfield  proposed — 

"  That  the  thanks  of  the  meeting  be  given  to  the  Governor, 
Deputy- Governor,  and  Wardens  of  the  Court  of  the  Mer- 
chants' Company  for  the  use  of  the  rooms." 

He  could  assure  those  gentlemen,  from  his  past  experience,  when 
he  was  Secretary,  that  the  Conference  had  never  had  a  suite  of  rooms 
more  perfectly  adapted  to  its  requirements. 

Mr.  Groves  seconded  the  motion,  which  was  carried  unani- 
mously. 

Alderman  Tekrt,  in  reply,  assured  the  meeting  that  it  was  very 
cheering  to  come  to  hear  the  remarks  of  Professor  Attfield,  because 
his  experience  rendered  them  valuable.  He  felt  that  he  had  a 
grateful  duty  to  discharge  in  promoting  the  arrangements  for  this 
very  important  gathering  of  the  Pharmaceutical  Conference,  and 
he  was  sure  his  brethren  would  appreciate  the  compliment  which 
had  now  been  passed.  He  trusted  that  all  who  had  come  there 
would  return  home  with  pleasant  remembrances  of  the  old  city  of 
York. 

Mr.  Greenish  next  moved — 

"  That  the  hearty  thanks  of  the  members  are  due  and  are 
hereby  tendered  to  the  President  for  the  courteous  and 
very  able  manner  in  which  he  has  conducted  the  business." 
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He  did  not  think  there  was  one  gontlemau  present  but  must  feel 
that  the  Conference  had  been  a  very  great  success, — perhaps  one 
of  the  most  successfuL  The  success  of  a  conference  was  very 
much  due  to  the  chairman,  and  it  had  been  due  on  the  present 
occasion  to  the  President.  The  able  manner  in  which  he  had 
conducted  the  whole  business  and  taken  up  the  threads  of  the  dis- 
cussion entitled  him  to  their  most  cordial  thanks. 

Mr.  KiNNiNMONT  seconded  the  motion. 

The  motion  was  carried  by  acclamation. 

The  President,  in  reply,  said  the  members  might  be  sure  he  felt 
a  great  gratification  at  the  undoubted  success  of  the  meeting,  with 
regard  to  which  he  might  say  a  word  or  two  of  a  statistical  kind. 
The  attendance  book  showed  that  one  hundred  and  sixty-eight 
persons  had  attended  during  the  two  days  ;  they  had  records  of  the 
past  meetings  which  had  been  referred  to,  from  which  it  appeared 
that  there  had  been  three  meetings  only,  namely,  in  London,  in 
Liverpool,  and  in  Glasgow,  which  had  exceeded  that  figure,  and 
the  highest  of  those  only  showed  eight  more  than  the  number 
present  at  York.  As  to  the  other  thirteen  meetings,  the  numbers 
attending  them  were  below  those  of  the  present  year,  in  many  cases 
conspicuously  so.  He  regarded  the  resolution  as  capable,  by  a 
process  of  analysis,  of  being  divided  into  two  parts,  one  being- 
personal  to  himself.  He  thanked  them  very  sincerely  for  the  kind 
reception  they  had  always  given  him  and  for  their  support  on  the 
present  occasion.  He  was  not  so  vain  as  to  suppose  that  he  de- 
served a  very  large  part  of  the  credit  for  the  success  of  the  meeting  ; 
he  recollected  that  Sheridan,  once  hearing  some  one  speak  of  a  bad 
habit  which  the  Prince  Regent  had  of  taking  credit  to  himself  for 
everything  that  had  happened  when  he  was  about,  remarked  that  un- 
doubtedly it  was  so,  but  what  His  Royal  Highness  especially  prided 
himself  on  was  the  present  abundant  harvest.  He  would  endeavour 
to  avoid  that  mistake.  He  was  happy  to  think  that  there  had 
been  no  drawback  to  their  success,  but  any  President  who  wap 
supported  by  such  a  staff  of  oflacers, — by  the  Secretaries,  Mi-.  Beuger 
and  Mr.  Carteighe,  the  Treasurer,  Mr.  Ekin,  and  by  the  past 
Presidents,  of  whom  he  had  now  become  one,  and  whom  he  re- 
garded as  something  like  the  old  moons,  the  destiny  of  which  so 
puzzled  the  little  boy, — could  not  fail  of  being  successful. 
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THE  EXCURSION. 

On  Thursday,  by  the  invitation  of  the  Local  Committee,  a  party 
of  one  hundred  and  forty,  including  many  ladies,  proceeded  on  an 
excursion  to  Ripon  and  Fountains  Abbey.  Fortunately  no  rain 
fell  throughout  the  day,  but  the  weather  was  very  cold,  and  the 
sky  was  obscured  by  clouds.  At  10.30  a  special  train  conveyed  the 
party  from  Tork,  and  after  stopping  at  Starbeck  only  to  pick  up 
friends  from  Harrogate  arrived  promptly  at  Ripon  at  11.40.  Among 
the  many  pleasant  views  on  the  road  that  of  Knaresborough,  pictu- 
resquely situated  on  the  river  Nidd,  was  perhaps  the  most  admired. 
Conveyances  were  waiting  at  the  station  to  take  the  visitors  at  once 
to  the  Cathedral.  Here  a  most  courteous  guide  pointed  out  the 
chief  beauties  and  curiosities  of  the  noble  pile.  After  the  various 
styles  of  architectui'e  had  been  much  admired,  St.  Wilfrid's  Needle 
was  visited.  This  is  a  crypt  under  the  centre  tower,  entered  by  a 
long  narrow  passage.  On  one  side  is  an  opening  eighteen  inches  by 
twelve  which  communicates  with  another  passage,  and  through  this 
were  drawn  in  olden  times  damsels  of  doubtful  chastity  as  a  test  of 
their  fair  fame.  Now  it  is  said  that  any  maiden  "  threading  the 
needle"  will  gain  a  husband  before  the  end  of  another  year,  and  a 
married  lady  would  lose  her  husband,  if  a  bad  one,  within  the  same 
time.  Many  ladies  of  the  party  laughingly  went  through  the  ordeal. 
Lunch  was  provided  at  the  Unicorn  at  1  p.m.,  and  conveyances  were 
again  in  readiness  to  convey  the  party  to  Fountains  Abbey.  A 
party  of  the  more  vigorous  walked  across  the  fields  through  the 
village  of  Studley  and  the  pai-k  to  the  grounds.  Many  charming 
views  of  the  country  were  obtained  from,  various  parts  of  vantage 
in  the  grounds,  and  in  particular  one  from  a  seat  called  "  The 
Surprise,"  from  which  the  valley  of  the  Skell,  wdth  the  Abbey,  was 
seen  to  the  greatest  advantage.  The  Abbey  ruins  were  finally 
reached,  and  impressed  every  one  by  their  magnificence  and  extent. 
The  cloister,  the  refectory,  the  quadrangular  court,  the  nave  and 
transept  in  the  tower  were  closely  examined,  and  after  the  whole 
party  had  been  photographed  they  returned  to  the  lodge,  where  the 
same  conveyances  were  found  in  readiness  to  take  them  back  to 
Ripon.  During  the  walk  to  the  lodge  the  magnificent  Norway 
pines  and  American  spruces  were  much  admired.  At  5.30  high  tea 
was  served  at  the  Unicorn  at  Ripon,  to  which  ample  justice  was 
done.  After  tea  Professor  Attfield  proposed  a  vote  of  thanks  to 
the  Local  Committee  for  the  admirable  manner  in  which  they  had 
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carried  out  the  arrangements,  and  bad  thus  secured  the  utmost 
enjoyment  for  their  visitors.  This  was  seconded  by  Mr.  Schaciit, 
and  carried  by  acclamation.  Messrs.  Davison,  Dresser,  Clark,  and 
SowRAT  responded  in  appropriate  terms,  and  Mr.  Reynolds  was 
also  called  upon  to  reply  in  the  double  capacity  of  President  of  the 
last  Conference  and  as  an  energetic  local  helper.  The  proceedings 
were  enlivened  by  songs  by  !Messrs.  Stanford,  Plowman,  Hills, 
Hughes,  and  Allen,  and  on  breaking  up  the  party  were  conveyed 
to  the  station,  where  a  special  train  was  waiting  to  take  them  to 
York.  This  was  safely  reached  a  little  before  nine,  and  the  party 
dispersed,  every  member  delighted  with  the  excursion  and  carrying 
away  the  most  pleasant  I'eminiscences  of  Ripon  and  Fountains 
Abbey. 
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Ferments,  111. 

Wyrouboff,  G. :  Potassium  Tetrachro- 
mate,  86. 


X. 

Xanthorrhoea    Resins : 
Maisch,  193. 


Prof.   J.    M. 


Yew  (Taxus  baccata).  The  Consti- 
tuents of:  D.  Amato  and  A.  Cop- 
parelU,   177. 


Zeller,  C.  F. :    The  Thalleioquin  Test, 

43. 
Zinc  Hypochlorite  as  a  Substitute  for 

Liquor    Sodas   Chlorinate :     E.   F. 

Fairthorne,  283. 
Zinc  Oxide,  Note  on:   E.  F.  Eeynolds, 

439. 
Zinc  Steatinum  Benzoatum,  273. 
Zulkowsky,  K.  :    Behaviour  of  Starch 

towards  Glycerin,  225. 
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ADVERTISEIIEXTS. 


TEXT-BOOKS  FOR  PHARMACEUTICAL  STUDENTS. 


Allen's     Commereial     Organic 

Analysis. 

Vol.  I.     Cyanogen  Compounds, 
Alcohols, Plionols,  Acids,  etc., 
8vo,  10s.  Gd. 
Vol.  II.     Hydrocarbons,  Fixed 
Oils  and  Fats,  Sugars,  Starch 
and    its     Isomers,    Alkalies 
and  Organic  Bases,  etc.,  8vo. 
Kearhj  ready. 
Bentley    and.    Trimen's     Medi- 
cinal Plants. 

Four  Vols.,  large  8vo,  with  306 
Coloured  Plates,  half  morocco, 
£11  U.S. 
Bentley's  Manual  of  Botany. 

Fourth    Edition,    with    nearly 
1,200  Engravings,  crown  8vo. 
Xeaiiij  rendu. 
Bernay's    ISTotes    for     Students 
in  Chemistry. 

Sixth  Edition,  fcap.  8vo,  3s.  Gd. 
Bernay's     Skeleton     Notes    on 
Analytical  Chemistry, 
Fcap.  Svo,  2s.  Gd. 
Bloxam's       Chemistry,       Inor- 
ganic and  Organic. 

Fourth  Edition,  with  nearly  300 
Engravings,  Svo,  16s. 
Bloxam's  Laboratory  Teaching. 
Fourth   Edition,    with   83   En- 
gravings, crown  8vo,  5s.  (jd. 
Bowman's  Practical  Chemistry. 
Seventh   Edition,  with  98  En- 
gravings, fcap.  Svo,  6s.  6d. 
Clo'wes'     Practical     Chemistry 
and.  Analysis. 

Third    Edition,    with    4"    En- 
gravings, crown  Svo,  7s.  Gd. 
Fownes    and.    Watts'    Physical 
and  Inorganic  Chemistry. 

Twelfth  Edition,  with  154  En- 
gravings and  a  Coloured  Plate 
of  Spectra,  crown  Svo,  8s.  6c?. 
Fownes    and    Watts'    Organic 
Chemistry. 

Twelfth  Edition,  with  Engrav- 
ings, crown  Svo,  10s. 

Fresenius'  Analysis. 

QUALITATIVE.  Ninth  Edi- 
tion, with  47  Engi-aviugs,  Svo, 
12s.  Gd. 

QUANTITATIVE.  Seventh 
Edition.  Vol.  I.,  with  106 
Engravings,  8vo,  15s. 


Luff's  Introduction  to  Chem- 
istry. 

Crown  Svo,  2s.  6d. 

Mayne's   Medical    Vocabulary. 

Fifth  Edition,  fcap.  Svo,  10s.  Gd. 

Pereira's  Selecta  e  Prescriptis. 

Seventeenth  Edition,  24mo,  5s. 

Proctor's   Practical  Pharmacy. 

With  43  Engravings  and  32 
Plates,  containing  Facsimile 
Prescriptions,  Svo,  12s. 

Royle's  Manual  of  Materia 
Medica  and  Therapeutics. 

Sixth  Edition,  with  139  En- 
gravings, crown  Svo,  los. 

Smith's  Guide  to  the  First  and 
Second  Examinations. 

Second  Edition,  crown  Svo, 
6^.  Gd. 

Steggall's  First  Lines  for  Che- 
mists and  Druggists  Prepar- 
ing for  Examination. 

Third  Edition,  ISmo,  3s.  Gd. 

Stille  and  Maisch's  National 
Dispensatory. 

Second  Edition,  with  230  En- 
gravings, 1680  pp.  royal  Svo, 
34s. 

Taylor  on  Poisons. 

Third  Edition,  with  104  En- 
gravings, crown  Svo,  16s. 

Thorowgood's  Students'  Guide 
to  Materia  Medica. 

With .  Engravings,  fcap.  Svo, 
Gs.  Gd. 

Tidy's  Handbook  of  Modern 
Chemistry,  Inorganic  and 
Organic. 

Svo,  16s. 

Vacher's  Primer  of  Chemistry. 

ISmo,  cloth.  Is. 

Valentin's  Introdu.ction  to  In- 
organic Chemistry. 

Third  Edition,  with  S2  En- 
gravings, Svo,  6s.  6d. 

Valentin's  Course  of  Qualita- 
tive Chemical  Analysis. 

Fifth  Edition,  by  W.  K.  Hodg- 
kinson,  Ph.D.,  with  Engra- 
vings, Svo,  7s.  Gd.  The 
Tables  separately,  2s.  Gd. 


J.  and  A.  CHURCHILL,  New  Burlington  Street. 
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Crown  8vo,  12s.  Cd. 

Commentary  on  the  British  Pharmacopoeia.  By  Walter  George 
Smith,  M.D.,  Fellow  and  Censor  Kiug  and  Queen's  College  of  Physicians  in 
Ireland;   Examiner  in  Materia    Medica,    Q.U.I. ;    Assistant-Physiciau  to  the 

Adelaide  Hospital. 

"The  busy  practitioner,  and  often  over- 
worked student,  will  hail  with  pleasure  the 
comprehensive  and  able  work  which  Dr. 
W.  G.  Smith  has  recently  laid  before  his 
medical  brethren.  This  work  may  be  con- 
sidered as  being  fully  en  rapport  with  the 
views  of  the  present  day.  We  can  confidently 
recommend  the  work  as  well  worthy  of 
reference,  and  as  a  valuable  addition  to 
any  medical  man's  or  student's  library." — 
Medical  Press  and  Circular. 

"  This  commentary  will  take  high  rank 
as  a  book  of  reference  as  well  as  a  student's 
manual.     It  reflects  the  hishest  credit  on 


the  learning  and  acumen  of  the  author.  To 
it  future  writers  on  materia  medica  will 
turn  with  confidence  and  will  not  be  dis- 
appointed: whilst  any  diligent  student 
would  do  well  to  make  it  his  text-book,  and 
any  practitioner  will  find  it  a  valuable 
addition  to  his  library." — Doctor. 

"  Both  interesting  and  instructive.  We 
know  of  no  work  so  well  calculated  to 
explain  the  Pharmacopceia,  and  at  the 
same  time  to  make  its  study  attractive. 
We  recommend  this  work  very  cordially." 
— Chemist  and  Druggist. 


LoNDOif :  SMITH,  ELDER  &  CO.,  15,  Watebloo  Place. 

Demy  8uo,  10s.  6d. 
Tables  of  Materia  Medica.     A  Companion  to  tlie  Materia  Medica  Museum. 
By  T.  Lauder  Bruntox,  M.D.,  Sc.D.,  F.R.C.P.,  P.R.S.,  Assistant  Physician 
and  Lecturer  on  Materia  Medica  at  St.  Bartholomew's  Hospital ;  Examiner  in 
Materia  Medica  in  the  Univei'sity  of  London. 


"A  most  concise  volume,  a  compilation 
of  information  which  will  prove  invaluable 
to  students.  For  ready  reference,  eveiy 
article  in  ilateria  Medica,  of  which  the 
student  will  be  requii'ed  to  know  anything 
is  in  tabular  form ;  the  sources,  preparations, 
properties,  reactions,  impurities,  source  of 
impurities,  tests,  actions  of  each  article, 
being  alphabetically  arranged.  It  might 
be  carried  as  a  note-book,  and  would  be 
found  to  contain  the  essential  items,  only  in 
a  useful  and  abbreviated  form,  of  haif-a- 


dozon  ordinary  volumes.  If  the  student 
only  has  in  his  hand,  at  the  time  of  his 
inquiry.  Dr.  Brunton's  tables,  he  will  not 
only  solve  many  problems  which  would  be 
no  easy  matter  under  the  ordinary  circum- 
stances, but  he  will  readily  impress  the 
particulars  upon  his  mind,  and  thereby 
accomplish  his  end.  We  regard  Dr.  Brun- 
ton's work  as  an  immense  success,  and 
especially  recommend  it  to  students  and 
all  others  whom  Materia  Medica  may  in- 
terest."— Monthhj  2Iagazine  of  Pharmacy. 


LoNDOir :  SMITH,  ELDER  &  CO.,  15,  W.4.teeloo  Place. 

Crown  8vo,  8s.  6d. 
An  Epitome  of  Therapevitics.  Being  a  Comprehensive  Summary  of  the 
Treatment  of  Disease  as  rocommcnded  by  the  leading  British,  American,  and  Con- 
tinental Physicians.  By  W.  Domett  Stone,  M.D.,  P.R.C.S.,  Honorary  Member 
of  the  College  of  Physicians  of  Sweden  ;  Physician  to  the  Westminster  General 
Dispensary  ;  Editor  of  the  "  Half -Yearly  Abstract  of  the  Medical  Sciences." 


"A  valuable  and  interesting  book.  .  .  . 
The  student  and  medical  practitioner  will 
find  this  work  full  of  valuable  information. 
.  .  .  We  can  highly  recommend  it  to  our 
I'caders." — Edinburgh  Medical  Journal. 

"  In  these  days  of  spurious  literature  it  is 
satisfactory  to  come  across  a  medical  work 
that  is  found  after  examination  to  be  what 
it  professes  to  be.  .  .  .  The  value  of  this 
book,  especially  to  the  young  practitioner, 
is  inestimable.  .  .  .  We  feel  certain  th  it 
the  verdict  of  the  profession  will  be  luat 
Dr.  Stone  has  done  the  work  exceedingly 
well.  .  .  .  Every  page  bears  evidence  of 
the  extensive  reading  and  sound  judgment 
of  the  compiler  in  selecting  his  authorities. 
.  .  .  What  the  ready  reckoner  is  to  the 
merchant  and  accountant,  the  '  Epitome  of 
Therapeutics'  is  calculated  to  be  in  the 
case  of  the  medical  practitioner." — Tlie 
Student's  Journal. 

"  To  refresh  the  memory  and  aid  us  with 
snt'gestions,  the  volume  will  prove  a  valu- 
able addition  to  the  bu.sy  practitioner's 
library." — Duhlin  Journal  of  Medical  Science. 


"  Practitioners  who  have  not  read  widely 
nor  witnessed  the  practice  of  different 
schools,  will  be  pleased  with  the  judicious 
selection  of  medical  opinions  compiled  by 
Dr.  Stone,  who  has  had  experience  in 
selecting  when  editor  of  the  lately  discon- 
tinued 'Half- Yearly  Abstract.'  In  this 
volume  he  has  applied  that  experience  to 
collect  from  books  of  permanent  value  the 
salient  points  of  treatment  advised  by  their 
authors.  He  does  this  with  much  skill. 
.  .  .  Practitioners  may  safely  trust  to  Dr. 
Stone's  book,  for  we  find  it  accurate." — 
Medical  Press  and  Circular. 

"  Dr.  Stone  has  done  the  work  he  allotted 
himself  carefully  and  well.  .  .  .  The  book 
will  undoubtedly  be  recognised  by  the 
busy  practitioner  as  a  valuable  addition  to 
his  store  of  therapeutical  knowledge."— 
Glasgow  Medical  Journal. 

"In  the  conception  of  the  form  and 
character  of  this  book  Dr.  Domett  Stone 
has  made  a  capital  hit.  .  .  .  There  can  be 
no  doubt  but  that  it  will  prove  eminently 
useful." — Medical  Times  and  Gazette. 


LoifcoK :  SMITH,  ELDER  &  CO.,  15,  Waiebloo  Placb. 
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Now  rea(hj,fcap.  8vo,  2s.  M. 

A  NOTE-BOOK   OF    SOLUBILITIES,  arranged  chiefly 

for  the  Use  of  Prescribers  and  Dispensers.  By  John  Eagle,  Member  of  the 
Pharmaceutical  Society. 

LONDON  :    H.  K.  LEWIS,  13G,  GOWER  STREET,  W.C. 

Noic  rcadi/,  mcdiinii  CAino,  Is-.  6(/. 

WHAT  TO  DO  IN  CASES   OF    POISONING.      By 

William  Murkell,  M.D.,  Senior  Assistant-Physician,  Royal  Hospital  for 
Diseases  of  the  Chest,  Lecturer  on  "  Materia  Medica  and  Therapeutics"  at 
the  Westminster  Hospital. 

LONDON  :    H.  K.  LEWIS,  130,  GOW^ER  STREET,  W.C. 

DR.  BAKR  MEADOWS  ON  SKIiN  DISEASE,  ETC. 

Seventh  Edition,  price  Half  a  Cyotnt. 

ERUPTIONS:  THEIR  REAL  NATURE  AND  RATIONAL  TREATMENT. 
Remarks  on  the  Abuse  of  Arsenic  and  other  reputed  Specilics. 

Noio  ready,  Fourth  Edition,  cloth,  post  free,  13  stamps. 

ERRORS  OF  HOMCEOPATHY. 
"Wishes  it  every  success."— T/ie  Pres.  Gen.  Med.  Council,  July  Sth,  1861. 
"  A  clever  exposi  of  the  system." — The  Med.  Circular. 


A: 


Also,  price  2s.  &d., 
FFECTIONS  OF  THE  DIGESTIVE  ORGANS  AND  OF  THE  SKIN. 
Clinical  Observations,  Cases,  and  Commentaries. 

LONDON :  G.  HILL,  1.54,  Westminster-bridge  Road. ^^ 


Niutli  Edition,     ninstrated.     Post  8vo,  15s. 

CHEMISTRY:    General,    Medical,    and    Pharmaceutical: 

Including  thk  Chemistry  of  the  British  Pharmacopceia.  By  .John 
Attfield,  Ph.D.,  F.C.S.,  Professor  of  Practical  Chemistry  to  the  Pharma- 
ceutical Society  of  Great  Britain,  etc. 

London  :    JOHN  VAN  VOORST,  1,  P.\ternoster  Row. 


D 


Just  Publislied,  Fourth  Edition,  Crown  8ro,  price  12.s.  6*/. 

R.  SCORESBY-JACKSON'S  NOTE-BOOK  OF  MATERIA 
MEDICA,  PHARMACOLOGY,  and  THERAPEUTICS.  Revised,  and 
brought  down  to  the  present  date  by  Dr.  Francis  W.  Moinel,  F.R.C.P. 

Edinburgh  TmACLACHL  AN   &   STEWART. 
London:   SIMPKIN,   MARSHALL   &  CO.,  Stationers'  Hall   Court. 

WORKS  BY  DR.  PROSSER  JAMES. 
SORE  THROAT ;  its  Nature,  Varieties,  Treatment,  and  Con- 
nection with  other  Diseases.    "  XJuquestioiiably  the  best  text-book  on  the  subject  in  the 
Euslish  lanffuape."— Med.  X-  Surg.  Rep.    Fourth  Edition,  with  Coloured  Plates,  Cs.  Cd.— 
J.  &  A.  Churchill. 

LARYNGOSCOPY  and  RHINOSCOPY  m  Diseases  of  the 

Thorat  .and  Xosc— With  Coloured  Plates,  Third  Edition,  5.s.  Gd.     Bailhivkk  &  Co.,  L'(i, 
King  William  Street,  Strand. 

Now  ready,  Fourth  Edition,  h)^.  Gd.,  futhi  Itevi^cd,  of 
^[r.  Allingham's  Wobk  on 

FISTULA,     HEMORRHOIDS,    ULCERATION,     STRICTURE, 

and  OTHER   DISEASES  of  the  RECTUM,  their  DIAGNOSIS  and  TREATMENT. 
"  We  consider  it  a  standard  work  on  Disea.ses  of  the  Rectum."— Medical  Presii. 

J.   &  A.   CHURCHILL,   NEW   BURLINGTON    STREET. 


AIiVERTISEMENTS. 


STAMMERING, 


STUTTERING,  LISPING,  FALSETTO,  recent  or  of  long 
standing,  due  to  Nervousness,  &c.,  irrespective  of  Age 
or  Sex,  (witJwnt  any  Mechanical  Aj^pUances)  REMOVED  by 
Du.  ALTSCHUL,  who  has  made  the  above  his  Special,  Life- 
long Study. 

THE  VOICE  DEVELOPED  AND  STRENGTHENED. 

Confidence  given.     Easy,  Rational  Method. 


MEMBERS  of  both  Houses  of  Parliament,  Distinguished 
Members  of  the  Medical  Profession,  Public  Lecturers 
and  Readers,  Professors  of  Elocution,  &c.,  owe  often  their 
Success,  exclusively,  to  Dr.  Altschdl's  Practical  Tuition  in 

PUBLIC    SPEAKING. 


Dr.  ALTSCHUL,  9,  Old  Bond  Street,  LoNnoN,  "VV. 

Juf:t  PiiJiUaJied,  price  i^. 

INGE'S    LATIN    GRAMMAR. 


THE  LATIN  GRAMMAR  OF  PHARMACY. 

FOB   THE   USE   OP 

MEDICAL  AND  PHAEMACEUTICAL  STUDENTS. 
WITH  AN  ESSAY  ON  THE  READING  OF   LATIN    PRESCRIPTIONS. 

By  JOSEPH  INGE,  A.K.C.,  E.C.S.,  F.L.S., 

Foruuv\\i  Hxamincr  and  'Mcinhev  of  Council  of  the  Pharmaceutical  Socicfy  of  Great  Britain. 


The  latest  arrangements  now  adopted  in  Public  School 
Teaching  have  been  introduced,  combined  with  technical 
instruction  bearing  on  Pharmacy  and  Medicine.  The 
quantities  of  all  the  Latin  words  are  marked,  and  full 
explanation  is  given  of  Latin  construction  with  special 
reference  to  the  reading  and  translation  of  prescriptions. 

A  complete  Vocabulary  is  appended. 


LONDON:    BAILLIERE,    TINDALL    &    COX, 
20,  KING  WILLIAM  STREET,  STRAND. 
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BY   LIONEL  S.  BEALE,   F.R.S. 

Fiftli  Edition,  very  much  enJargcd,  21s.,  sti-ongjij  hound. 

HOW   TO   WORK   WITH   THE    MICROSCOPE.    100  Plates, 

some  Coloured.    536  pp. 

HARRISON,  PALL  MALL. 


SLIGHT  AILMEjS"TS  :  their  Nature  and  Treatmeut.     2-30  pp.    5.^. 
THE    MICROSCOPE     IN     MEDICINE.      Fourth    Edition.      86 

Plates.     57u  pp.     21s. 

BIOPLASM:    AN    INTRODUCTION    to    MEDICINE    and 

PHYSIOLOGY.     Plate.?,     (is.  tid. 

DISEASE    GERMS,    and    ON     THE    FEVERISH    STATE. 

2S  Plates.    12s.  Ijd. 

KIDNEY    DISEASES,   URINARY   DEPOSITS,    and   CAL- 
CULOUS DISORDERS,    25s. 

Works  Exposing  some  of  the  Fallacies  of  Materialism. 

Third  Edition.     10s.  6J. 

PROTOPLASM ;   or.  Matter  and  Life.    With  some  Eemarks  upon 
the  Confession  of  Strauss     With  Original  Observations  on  Minute  Structure,  and 
numerous  new  Coloured  Drawings. 
Part  I.  DissEXTiENT.        Part  II.  Demonsteative.        Part  III.  Speculative. 

ON  LIFE  AND  ON  VITAL  ACTION,    os. 

THE  MYSTERY  OP  LIFE.    3.s.  U.     Two  Coloured  Plates. 
LIFE  THEORIES  AND  RELIGIOUS  THOUGHT,    os.  Gd. 
THE  "MACHINERY"  OF  LIFE.    2.-. 
LoxDox:  .J.  &  A.  CHURCHILL.     PniL.iDELrniA :  LINDSAY  &  BLAiaSTON. 


STEINHEIL'S 

Aplanatische  Loupen.'^ 

NEW  COMBINED  ACHEOMATIC  TRIPLET  MAGNIFYING  LENSES 

MOUNTED   FOR  THE  POCKET. 
These  Lenses  are  constructed  so  as  to  be  used  at  a  great  focal  distance  from  the  object, 
and  they  give  marvellous  definition  over  the  whole  field.     Linear  m.agnifying  powers,  aj,  8, 
12, 16,  and  24  times.    Prices,  18s.  for  first-mentioned  power,  and  15s.  each  the  four  last.    Per 
post,  6<J.  extra. 

A  complete  set  of  sis  Lenses  for  Dissecting  purposes,  magnifying  powers  3}  to  2-1,  in 
leather  case  for  the  pocket,  price  £i  5.s. 

Note. — For  all  microscopic  examinations  they  are  found  to  be  the  most  perfect  Pocket 
Lenses  extant. 

Sole   Agents  :-MURR AY     &     HEATH, 

Manufacturers    of    Microscopes    and     Medical    Apparatus, 

69,  JERMYJ^J_STREET,    LONDON.   S.W. 

^.^^  ^  J.    H.    STEWARD'S 

\    — -—  EDUCATIONAL 

ACHROMATIC   £3   3s.   MICKOSCOPE, 

With  English.  Object-Glasses  and  Apparatus  complete. 

jN'ew  Illustrated  Catalogue  of  Opera,  Race,  and  Field- Glasses, 
Telescopes,  Microscopes,  Fitzroy  and  Watch  Aneroid  Baro- 
meiors,  Spectacles,  Eye-Glasses,  Pedometers,  Magic  Lanterns, 
Mathematical  and  Surveying  Instruments,  &c.,  gratis,  and  jjost- 
free.  Uptician  to  British  and  Foreign  Governments  and  the 
National  Rifle  Association  of  England,  Ireland,  Canada,  and 
America  Qiy  Appointment). 

J".     H.     STEAA7-Ji^K,I3, 
4(G  AXD  GG,  STRAND,  W.C.;  .54,  CORXHILL,  B.C.;  axd  4o6, 
WEST  STRAND. 
„„    „  STEWARD'S  NEW  BINOCULAR  MICROSCOPE, 

io    tJS.  Complete  in  Ca.-ic,  ctlo  lus. 
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iWESlfMlNSlrERfl     gOLLEGI  OF      ilCHEMISTRY.| 


rpHE  object  o£  this  College  is  to  provide  Lectures,  Classes,  and  a 
X  thorough  course  of  Analysis  adapted  to  the  requirements  of 
Medical  OflBcers,  Food  Analysts,  and  Pharmaceutical  Students. 


THE    COLLEGE    BUILDINGS 

Include  an  extensive  and  lofty  LECTURE  HALL  to  seat  loU 
Students;  two  smaller  CLASS-ROOMS ;  well-fitted  DISPENSARY; 
a  MUSEUM  of  Chemical  and  Materia  Medica  Specimens ;  one  large 
and  one  small  LABORATORY,  the  former  containing  74  separate 
benches,  each  bench  being  fitted  with  gas,  water,  and  waste  pipe.  All 
gas  burners  are  fixed  under  earthenware  chambers,  communicating  by 
means  of  pipes  to  effective  ventilators  in  the  roof,  so  that  all  fumes 
made  are  immediately  conducted  out  of  the  Building. 


Oiunihmes  and  Trams  pass  the  School  every  few  minutes,  so  that  Stadentts 
can  readily  obtain  access  from  all  parts  of  London. 


The   FEES  are  more  moderate  than  at  any  similar   Institution,    and 
may  be  obtained  with  full  particulars  ou  application  to 

E.  WALDEN,  Secretary, 

THE  WESTMINSTER   COLLEGE,  TRINITY   SQUARE,   LONDON,   S.E. 


ADVKRTISEMEXTS. 


"SYSTiUMA.    OMNIA   VINCIT.' 


THE 


butlj   faittroiT    Btlml  d  f bannacn, 

KENNINGTON    ROAD,    S.E. 


This  School,  which  possesses  the  most  elegantly  fitted  LABORATORY 
IN  Great  Britain,  also  affords  the  most  systematic  course  of  instruction,  ex- 
tending over  ten,  fa-e,  or  three  months,  as  the  student  may  find  necessary, 
according  to  the  extent  of  his  i^revious  studies.  The  knowledge  imparted  is 
such  as  to  secure  both  present  success  and  future  benefit  in  life. 

PRIZE  MEDALS  and  CERTIFICATES  OF  MERIT  are  awarded  by  visit- 
ing examiners. 


The  Terms  are  similar  to  those  of  other  recognised  schools. 
For  Syllabus,  etc.,  apply  (with  Stamp)  to 

W.    BAXTER,    Secretary, 

At  the  SchoolOffices,  Central  PahllcLnhoraf or ij, 325,  Kknningtox  Road,  S.E. 


TEXT    BOOKS. 
Dr.  Muter's  Pharmaceutical  Chemistry  (2nd  Edition) 
Dr.  Muter's  Organic  Materia  Medica  (ith  Edition)  ... 
Dr.  Muter's  Analytical  Chemistry  (2nd  Edition) 


10s.  6d. 

12s.  6d. 

7s.  6d. 


A  separate  Laboratory  has  been  fitted  up  for  the  exclusive  use  of  Medical 
Gentlemen  qualifying  for  the  various  Universitv  Examinations  or  for  Medical 
Officershii)s,  who  can  therein  receive  PRIVATE  INSTRUCTION  IN  PRAC- 
TICAL CHEMISTRY,  TOXICOLOGY,  etc.,  for  long  or  short  periods,  at 
stated  hours. 

N.B.— Analyses  for  the  Trade,  both  Chemical  and  Micro- 
scopical, performed  at  the  South  London  Central  Public 
Laboratory  on  the  usual  terms. 
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CENTRAL  SCHOOL  of  CHEMISTRY  &  PHARMACY, 

173,  MARYLEBONE  ROAD,  LONDON,  N.W., 
DIRECTORS        -        -        MESSRS.  LUFF  &  WOODLAND. 

Tfachcr  of  CJicmisfry  and  Physics— Mr.  A.  P.  LUFF,  F.I.('.,F.C.S.,F.L.S.,  Late  Demonstrator 

of  Chemistry  in  St.  Mary's  Hospital,  Peroira  Meilfillist,  etc. 
Teacher  of  Fhnrmacii,  Botany ,  Maicria  MciUca,  etc.— ill-.  J.  \Y001)LAND,  F.C.S.,F.L.S.,M.P.S., 

Fellow  of  the  Royal  Botanic  Society. 

SESSION,    1881-82. 

(This  Session  cxtcmUfrom  Srpti-mhcr  Lst  to  JiJi/.) 
The  object  of  this  School  is  to  impart  to  Pharmaceutical  Students  a  thorough  knowlcdfre 
of  the  sul)jects  which  are  required  in  a  Pharmaceutical  Education  of  the  liighest  standard, 
and  which  at  the  .same  time  shall  fit  them  for  passing  the  Minor  and  Major  Pjxaminations 
of  the  Pharmaceutical  Society.  In  order  that  this  may  be  acfjuired  by  all  Students  who 
enter  this  School,  the  Directors  will  devote  their  whole  energies  and  abilities  to  the  for- 
warding of  this  end,  and  Students  may  thoroughly  rely  upon  whatever  is  stated  in  adver- 
tisement or  prospectus  being  conscientiously  carried  out.  The  Directors  having  long  had 
successful  experience  in  teaching  Pharmaceutical  Students,  and  having  met  with  nnich 
encouragement  from  their  pupils,  they  feel  assured  that,  should  this  reach  any  former 
Students  who  were  under  their  tuition,  they  will  readily  bear  out  what  has  just  been  stated. 
The  Students  will  have  the  advantage  of  the  direct  supervision  of  the  Principals  in  all 
the  classes  and  laboratory  work,  no  assistants  being  employed.  The  School  Pi'cmises, 
situated  in  the  Marylebone  Road,  are  close  to  the  Edgware  Road  and  Baker  Street  Stations 
on  the  ^Metropolitan  Railway.  Omnibu.ses  pass  the  School  frequently,  so  that  Students  can 
readily  obtain  access  from  all  parts  of  London.  A  Register  of  Lodgings  is  kept  at  the 
School  for  the  convenience  of  Students  wishing  to  obtain  apartments. 

The  Proprietors  wish  to  draw  attention  to  the  very  large  percentage  of  Students  of  this 
school  who  have  been  .successful  in  their  examinations  during  the  past  session.  The 
following  list  being  a  summary  of  the  success  attending  Students  of  this  School  during 
the  past  year  of  1880  :— 

in  February.        .        •    C  Majors  {|  {-^-^        .        .        •    10  Minors  {  ^e^ 
April.        .        .        .    0  Majors  {^I--d        ,        .        ^    ^,  ,,.„^,.,  JIO  passed 

June.        .  .  ■  3  Majors  {^^,Pff^^,.  .  .  S  Uinors  {  ^^r^^^ 

July.        .  .  .  8  Majors  {^P--^        .  .  •  15  Minors  {^^1^ 

October       .  .  .  5  Majors  f,P--^        .  .  •  12  Minors  { ^«  P---^ 

December.  .  •  ^  Majors  {^||j^-[^,  .  .  ■  H,  Minors  {^fP^^-f 

These  results  have  been  regularly  published  in  the  advertisements  of  the  Central  School  of 
Chemistry  and  I'harmacy  in  the  Phariiiacenticnl  Journal.  Consequently,  out  of  35  Major 
Students  who  presented  themselves  from  this  School,  25  passed  ;  and  of  tliese  25,  19  passed 
the^i-st  time  of  presentation.  Of  75  Minor  Students  from  this  School,  56  were  successful ;  and 
of  these  successful  candidates,  -16  passed  the  fir.'<t  time  of  their  presentation.  These  encourag- 
ing results  have  been  obtained  by  the  thorough  and  systematic  co-working  of  Teachers  and 
Students,  and  by  the  information  in  connection  with  tlie  various  subjects  being  imparted 
in  as  practical  a  manner  as  possible,  so  as  to  meet  the  extended  requirements  of  the 
examininjr  ))ody  of  the  Pharmaceutical  Society.  That  the  efforts  of  the  Proprietors  have 
been  appreciated  by  Students  of  this  School  has  been  abundantly  shown  by  the  increase  in 
number  during  the  past  Session. 

In  conclusion,  if  Students  work  steadily  and  well,  regularly  attending  the  lectures  and 
classes,  and  diligently  taking  notes,  the  Directors  can  honestly  assure  them  that  they  can- 
not fail  to  p,ass  the  examinations  before  them  with  credit. 

CLASSES  ON  PRACTICAL  BOTANY  are  held  every  week,  at  which  Flowers.  Fruits, 
etc.,  are  provided  for  Dissection.  All  Students  of  this  School  have  admission  to  Botanic 
Gardens. 

_  PRACTICAL  DISPENSING.— A  Completely  Fitted  Dispensary  is  now  attached  to  the 
School  for  the  benefit  of  those  Students  who  wish  to  practise  the  compounding  of  the  more 
difficult  mixtures,  emulsions,  pills,  plaster-spreading,  etc.  The  fee  for  this  class  is  half  a 
guinea. 

FEES  (PayaWe  in  Advance). 

One  month,  £4  4s. ;  two  months,  £7  7s. ;  three  months,  £9  9s. ;  the  entire  session, 
£21.    For  attending  the  Classes  on  Chemistry  and  Physics  only,  £1  Is.  per  month. 
Students  wishing  to  enter  their  names,  and  for  further  particulars, 
are  requested  to  apply  to 

Messrs.  LUFF  &  WOODLAND,   173,  Marylebone  Road,  N.W. 
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ST.  THOMAS'S  HOSPITAL  MEDICAL  SCHOOL 

ALBERT  EMBANKMENT,  LONDON,  S.E. 


The  "Winter  Session  commences  on  October  1st,  and  the  Summer  on  May  1st. 
Students  can  enter  at  either  Session.  Two  Open  Entrance  Science  Scholar- 
ships, of  £100  and  £60,  for  first  Year's  Students,  are  awarded  in  October. 
In  addition  to  ordinary  Prizes,  amounting  to  £200,  the  following  additional 
Scholarships,  Medals,  etc.,  are  given,  viz.,  the  "William  Tite"  Scholarship, 
£30;  College  Scholarship,  Forty  Guineas  a  year  for  two  years;  "Musgrove" 
Scholarship,  of  same  value;  "Solly"  Medal  and  Prize;  "Cheselden"  Medal; 
"Mead"  Medal;  Treasurer's  Gold  Medal;  "Grainger"  Prize,  etc.  Special 
Classes  for  the  Matriculation,  Preliminary  Scientific,  and  first  M.B.  Examin- 
ations of  University  of  London,  and  Private  Classes  for  other  Examinations. 
There  are  numerous  Hospital  Appointments  open  to  Students  without  charge. 


For  Prospectus  and  particulars  apply  to 

Dr.   GILLESPIE,    Secretary. 


Thirty-three  per  cent,  off  Printed    List   of 

Fees  for  Analysis  is  alloNA/ed  to  Chemists 

and  Druggists  by 

CHAELES  HEISCH,  F.C.S.,  F.IC. 

{Late  Professor  of  Chemistry  in  the  Medical  College  of  the 

Middlesex  Hospital),  Superintending  Gas  Examiner  to 

the  Corporation  of  the  City  of  London,  Analyst  for 

the  Districts  of  Lewisham  and  Hampstead, 

bounty  of  Herts,  etc.,  etc. 

LABORATORY,  79,   MARK  LANE,  E.C. 


Ccmsiiiltationi?  b|)  Sppointmntt* 
INVESTIGATIONS  FOR  PATENTS,  Etc.,  CARRIED   OUT 

List  of  Fees  sent  on  Application. 
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EST^^BLISI^IEID       1342. 

THE    SCHOOL    OF    PHARMACY 

Of  ihe  Pharmaceutical  Society  .of  Great  Britain. 

Chemistry  and  Pharmacy,  Prof.  Redwood,  F.I.C,  etc. 

Botany  and  Mateiia  Mediea,  Prof.  Bextley,  M.R.C.S.,  etc. 

Practical  Chemistry,  Prof.  Attfield,  F.B.S.,  etc. 

Demonstrators,  Dr.  Senier,  F.C.S.,  and  Mr.  W.  E.  Donstan,  F.C.S. 

FORTIETH    SESSION,   1881-82,   EXTENdTn^^FROM    OCTOBER   1    TO    JULY   81. 

Application  for  admission  to  tite  School,  for  Proqwrtuse.--,  or  for  further 
information,  man  ^"^  made  to  the  Professors  or  their  Assistants  in  the  Lecture 
Poom  or  Laboratories,  17,  Bloomsbtiry  Square,  London,  IV. C. 

THE    EASTERN    COUNTIES    SCHOOL 

OF 

CHEMISTRY  AND  PHARMACY, 
GKIMSBY. 

Established,    at    Hingham,    1877. 
Principal— Mr.  W.  S.  TURNER,  Pharmaceutical  Chemist. 

The  THOROUGH  METHOD  OF  INSTRUCTION  by  which  the  subjects 
required  in  the  Examinations  of  the  Pliarmaceutical  Society  are  successfully 
tau"ht,  distinguishes  this  School  from  all  others. 


OHEI^ISTS 


32,  LuDGATE  Hill,  London. 

Messrs.  ORRIDGE  &  Co.,  Chemists'  Transfer  Agents, 

May  be  consulted  at  the  above  aclilress  on  matters  of  Sale,  Pcrchase,  and  Yaluatiok. 

The  Business  conducted  by  Messrs.  Okridgb  &  Co.  has  been  known  as  a  Transfer 
Agency  in  the  [advertising  columns  of  the  Phaemaceutical  Jocrxal  since  the  year  1846, 
and  is  well  known  to  all  the  leading  firms  in  the  Trade. 

VENDORS  have  the  advantage  of  obtaining  an  opinion  on  Value  derived  from  extensive 
experience,  and  are  in  most  cases  enabled  to  avoid  an  infinity  of  trouble  by  making  a 
selection  from  a  list  of  applicants  for  purchase,  with  the  view  of  submitting  confidential 
particulars  to  those  alone  who  are  most  likely  to  possess  business  qualifications  and  adequate 
means  for  investment. 

PURCHASERS  who  desire  early  information  regarding  eligible  opportunities  for  entering 
business  will  greatly  faciUtate  their  object  by  describing  clearly  the  class  of  connection 
they  wish  to  oljtain. 

N.B. — No  charge  to  Purchasers. 


WYE  House  Asylum,  Buxton,  Derbyshire,  for  the  insane  of  the  Middle  and 
Upper  Classes  of  both  sexes,  is  beautifully  situated  in  the  healthy  and 
bracingclimate  of  theDerbyshire  Hills,  andis  directly  accessiblebythe  Midland  and 
the  Londonaud  North  Western  Railways.  Forterms  and  other  particulars,  address 
the  Resident  Physician  and  Proprietor, F.K.Dickson,  F.E.C.P.E.aud  F.R.C.S.E. 
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EXAMINATIONS^      POSTAL   STUDy\ 
I^IR.     J.     TXJrjX_il.r    (Hill's  Prizeman), 
CHEMIST,   TUNBlilDGE    WELLS, 
Continues  to  prepare  Gentlemen  for  the  Minor  and  Preliminary,  by  his  Postal  Snatem,  es- 
tablished 1872.    Fee— Minor,  One  Guinea;  PrelMiiiiinri;,  10s.  6(J.     Enclose  stamped  addressed 
envelope  for  particulars.     "  MINOR  "  STUDENTS  UNDER  20  should  write  fur  particulars 
of  the  Junior  Course.     Prizes  given  quarterly.     Resident  Pupils  received. 

*,*  "  How  to  Prepare  for  the  Minor,"  12  stamps ;  "  How  to  Write  Equations,"  12  stamps. 
Tully's  Arithmetic  and  Metric  System,  2s. 

BOOKS.      Co-operative    Store    Prices. 

Discount  3(i.  in  the  l.'*.  off  books  in  all  classes  of  Literature. 

A   MEDICAL   CIRCULATING   LIBRARY,  WITH   ALL  THE   NEWEST  PUBLICATIONS. 

OSTEOLOGY  OJF  THE  BEST  KIND. 

Bookft  buiuiht  in  (uu/  quantity. 

RICHARD  KIMPTON,  126,  Wardour  Street,  Oxford  Street. 

Established  1796. 

COOLEY'S   CYCLOPEDIA   OF  PRACTICAL  RECEIPTS, 

AND  COLLATERAL  INFORMATION  IN  THE  ARTS,  MANUFACTURES,  PRO- 
FESSIONS, AND  TRADES  :  Including  Medicine,  Pharmacy,  Hygiene,  and  Domestic 
Economy.  Designed  as  a  Comprehensive  Sui)plement  to  the  Pharmacopoeias  and 
General  Book  of  Reference  for  the  Manufacturer,  Tradesman,  Amateur,  and  Heads  of 
Families.  Sixth  Edition,  Revised  and  Re-written  by  Professor  Richabd  V.  Tuson, 
F.I.C.,  F.C.S.,  assisted  by  several  Scientific  contributors.  With  many  Engravings. 
2  Vols.,  1,800  pp.,  8vo,  42s. 

LEWIN'S   PERSIAN   BOUQUET. 

An  exquisite    Perfume  of   the  most  rare  description  ;  the  most 
lasting  and  refreshing  one  out. 

///  Bottles,  Is.  6d.,  3s.,  4s.,  and  70s.  6d.  each. 

SOLD    BY  ALL  WHOLESALE    DRUGGISTS  AND   PATENT   MEDICINE    AGENTS. 


Manufactured  by  the  Proprietor, 

LEWIN,    BOSTON,    ENGLAND. 

SPIRITUS   EECTIFICATUy,    P.B. 

SPECIALLY  PURE  SPIRITS  OF  WINE. 

A  higlily  rectified  ENGLISH  GRAIN  SPIRIT,  h-ee  from  fusel  oil. 

ORANGE  WINE  AND  SHERRY  FOR  MEDICINAL  USE. 

BEST  METHYLATED  SPIRIT. 


JAMES    BURROUGH    &   COMPY., 

GALE    STREET   DISTILLERY,    CHELSEA,    LONDON,  S.W. 

Al>io  duty  free  for  e.v2)ort(itioii. 

VINAIGRE    DE    BORDEAUX. 

W.   &  S.   KENT   &  SONS, 

Importers  for  forty  years  of  finest  French  Wine  Vinegar,  old  and  well  matured, 
offer  it  in  hogsheads  and  tierQons.     Terms  and  Samples  on  application. 

V.B.-FUSE    FLAVOVSLESS    S?,   VIMI. 
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MR.  AVIT^SON'S 

HOSPITAL  TRAINED  NURSES, 

96,  WIMPOLE  ST,  CAVENDISH  SQUAEE, 

LONDON,  W., 
Opposite  to  Marshall  &  Snellgrove's,  Vere  Street,  Oxford  Street. 


Established  1867, sincewhich  THIRTY-THREE  THOUSAND 
FAMILIES  have  been  provided  by  Mr.  "Wilson  vi^ith  his  OWN 
RESIDENT  NURSES,  recommended  by  the  most  eminent  of 
the  Medical  Profession,  and  continually  nursing  under  their 
instructions,  which  is  a  guarantee  of  efficacy. 

The  Nurses  RESIDE,  when  disengaged,  at  the  Institution, 
96,  Wimpole  Street,  w^hich  is  a  guarantee  of  respectability. 


NUKSES  WHO  HAVE  BEEN    TRAINED    FOR   MEDICAL    CASES. 

SURGICAL 
MONTHLY 
MENTAL 
DIPSOMANIA  „ 
FEVER  ,, 

FEVER  NURSES  RESIDE  IN  A  SEPARATE  HOUSE. 


MALE    ATTENDANTS   FOR    ALL    CASES. 

Nurses    sent    to    all    parts    of    ENGLAND,    AMERICA,    and    the 

CONTINENT.  The  Nature  of  the  Case,  Age,  and  Sex  should  be 
supplied  Personally,  or  by  Letter  or  Telegram,  to  Mr.  WILSON,  ok  the 
LADY  SUPERINTENDENT. 

THE  MEDICAL  PROFESSION  AND  THE  PUBLIC 

Can  always  rely  upon  being  supplied  with  Nurses  suitable  for  any  Case,  at  this 
INSTITUTION,  it  being  the  largest  ESTABLISHMENT  and  having  the  most 
SKILLED  NUKSES  in  LONDON. 

CAUTION.— No  Connection  with  any  other  Nursing  Institu- 
tions, or  Nurses'  Associations,  or  Out-door  Nurses.  Every 
Nurse  must  be  engaged  from  or  at  the  Institution, 

96,  WIMPOLE  STREET,  CAVENDISH  SQUARE. 
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Preparations  of  the  Natural  Digestive  Ferments. 

THESE  CONSIST  OF 

LIQUOR  PANCREATICUS  (BENGER)  in  4,  8,  and  16  oz.  bottles  used  for 
pro  Jnciug  peptonised  or  partially  digested  foods,  such  as  Milk,  Gruel,  Beef -tea,  etc. 

LIQUOR  PEPTICUS  (BENGER)  in  4,  8,  and  16  oz.  bottles.  An  exceedingly 
active  solution  of  tlio  digestive  principles  of  the  stomach.  Dose,  oue  to  two 
teaspooufuls. 

BENGER'S  PEPTONISED  BEEF  JELLY.     A  concentrated  and  partially 

digested  essence  of  the  best  English  Beef.  To  be  taken  by  teaspooufuls  as  a 
restorative  or  used  to  fortify  ordinary  Beef-tea.     Tius  2  -  each. 

BENGER'S  PEPTONISED  WHEAT  JELLY,  prepared  by  the  action  of 
Liquor  Pancreaticus  on  eutire  wheat  flour.  May  be  used  alone  or  dissolved  in 
soups,  etc.     Tins  1 '-  each. 

BENGER'S  PANCREATISEDorSELF  DIGESTIVE  INFANTS' FOOD. 

A  cooked  farinaceous  food  impregnated  with  Liquor  Pancreaticus.  When  mixed 
with  warm  milk  the  digestive  process  commences  at  once  converting  the  starchy 
matter  of  the  food  and  the  albuminous  matter  of  lioth  the  milk  and  the  food  into 
soluble  products  fit  for  immediate  absorption.  It  is  therefore  of  great  value  to 
persons  of  delicate  or  impaired  digestion.     Tins  1)6  each. 

TJu'se  may  he  ohtaiiied  through  all  the  leading  Wholesale  and  Retail  Houses  or 
of  the  3Ian7ifacturers. 

MOTTERSHEAD  &  CO.,  EXCHANGE  ST.,  MANCHESTER. 

DRUGS,  OHEMIGALS,  AND  PHARIViAGEUTIGAL 


BARRON,   SQUIRE   &   CO., 

(LATE  DREW,  BARRON  &  CO.), 

BUSH   LANE,   LONDON,   E.G., 

MANUFACTURERS  OF  ALL  DESCRIPTIONS  OF  PHARMACEUTICAL 

PREPARATIONS, 

Beg  to  inform  Merchants,  Shippers,  Sec,  that  all  Indents  entrusted  to 

them  will  receive  careful  attention  and  prompt  execution. 


Messrs.  B.  S.  &  Co.  request  the  attention  of  their  Jfiends  and  the  Trade,  at 
home  and  abroad,  to  their  having  PUECHASED  THE  BUSINESS  of  Messrs. 
JAMES  BASS  &  SONS,  Hatton  Garden,  and  with  it  the  various  Formnlie  from 
which  their  Special  Preparations  have  been  made,  and  pledge  themselves  to 
supply  them  in  all  their  integrity. 
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SULPHINE 


Sole  Manufacturers 
MESSRS.  WILLIAM    BAILEY  &  SON, 

HORSELEY  FIELDS  CHEMICAL  WORKS.  WOLVERHAMPTON, 

AND  AT  2  AND  3,  ABCHURCH  YARD,  CANNON  STREET,  LONDON,  E.G. 


SULPHINE  is  the  most  important  discovery  in  medicine  that  has  been  made 
for  many  years.  It  is  a  clear  and  colourless  liquid  possessing  very  remarkable 
therapeutical  properties. 

SULPHINE  strikes  at  the  root  of  numerous  diseases,  by  destroying  the  germs 
which  enter  the  system  along  with  the  food  we  eat,  the  beverages  we  drink,  and 
the  air  we  breathe. 

SULPHINE  purifies  the  blood  from  these  sources  of  disease,  by  destroying 
the  germs,  or  animated  cells,  which  are  carried  by  the  circulation  to  every  pai-t 
of  the  system,  and  which  propagate  with  amazing  rapidity :  it  renders  all  the 
secretions  healthy. 

SULPHINE  also  stops  fermentation  and  prevents  putrefaction  :  it  is  a  power- 
ful disinfectant,  and  arrests  the  progress  of  all  epidemics  and  contagious  dis- 
orders. It  is  antagonistic  to  cholera,  typhus,  measles,  scarlet  fever,  small-pox, 
and  all  Zymotic  diseases. 

SULPHINE,  by  regulating  the  fermentation  of  the  food  in  the  digestive 
organs,  is  an  immediate  cure  for  flatulence  and  indigestion.  It  is  a  specific  for 
chronic  dyspepsia,  and  strikes  at  the  root  of  all  those  evils  which  follow  in  its 
train — headache,  heartburn,  nausea,  constipation,  debility,  etc.  By  this  action 
it  allows  time  for  the  food  to  become  properly  thssolved  by  the  gasti'ic  juice. 
Price  Is.  6d.  and  3s.  per  Bottle. 

Extract  from  Letter  of  M.  Thomas  Sutton,  B.A.,  Cantab: — "  It  gives  me  much 
pleasure  to  be  able  to  testify  to  the  merits  of  Sulphinc  as  a  cure  for  indigestion. 
I  had  been  for  three  years  a  martyr  to  that  complaint." 

From  Frcre  Aenouldt,  of  Eedon,  France : — "  Your  Sulphine  has,  after  a  few 
days,  freed  me  from  all  painful  sensations,  and  I  certainly  regained  my  strength 
as  by  enchantment." 

Numerous  other  Testimonials  on  application. 
%*  "INDIGESTION    CUBED    BY    SULPHINE." 
Price  2d.,  by  post,  3t7. 

BAILEY'S    CONCENTRATED    FLUID    MAGNESIA, 

Prepared  with  great  care,  and  strongly  recommended  by  the  Faculty  for  removing 
Bile,  Acidities,  and  Indigestion,  restoring  Appetite,  preserving  a  regular  action 
of  the  bowels,  and  dissolving  uric  acid  in  Gravel  and  Gout ;  also  as  an  easy 
remedy  for  Sea  Sickness,  and  for  all  the  febrile  affections  incident  to  childhood 
it  is  invaluable  ;  moreover  it  is  especially  valuable  as  a  specific  for  Heartburn 
and  Spasm.  On  the  value  of  Magnesia  as  a  remedial  agent  it  is  unnecessary  to 
enlarge  ;  but  this  Fluid  Preparation  is  the  most  valued  by  the  profession,  as  it 
entirely  avoids  the  possibility  of  those  dangerous  concretions  usually  resulting 
from  the  use  of  the  article  in  powder. 

In  Bottles,  Is.  and  2s.  6d.  each. 
Particularly  adapted  for  Exportation,  as  it  will  keep  good  for  any  length  of 
time,  and  in  every  climate ;  also  put  up  in  half-gallon  and  gallon  bottles,  for 
the  use  of  Hospitals,  Dispensaries,  and  Compounding  Prescriptions,  at  bs.  and 
'ds.  each. 

THEE    ^^CIE)XJaL,.^TEE)    Siri?,XJF>, 

For  Use  in  conjunction  with  the  Fluid  Magnesia.    In  bottles,  1?.  each. 

P  1' 
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MIST.  PEPSINS  Co.  c.    BISMUTHO, 

A  USKFUL  COMPOUND,  CONTAINING 
Pepsine,  Nux  Vomica,  Opium,  Hydrocyanic  Acid,  Chloric  ^tlier,  and  Bismuth,  &c. 

DOSE.— Half  to  One  dram  diluted. 
"  Provident  Dispensary,  15,  Stanhope  Street,  Newcastle-on-Tyne, 
Sib,  March  7th,  1880. 

I  must  thank  you  for  having  put  me  in  possession  of  a  most  useful  and  elegant 
preparation,  in  the  shape  of  your  Mist.  PepsinEB  Co.  c.  Bismutho. 

In  that  most  extensive  class  of  cases  met  with  in  general  practice,  including  Dyspepsia, 
Gastrodynia,  Pyrosis,  etc.,  I  know  of  no  remedy  which  acts  so  readily  and  efficiently  as  the 
above  preparation.    Another,  by  no  means  slight  advantage  in  your  happy  combination,  is 
the  rapidity  with  which  it  can  be  dispensed,  and  its  solubility  in  various  media. 
I  am  convinced  that  it  only  requires  to  be  known  to  be  extensively  used. 

Tours  truly, 

JOHN  H.  M.  GALLWEY,  M.R.C.S.B." 
Prepared  only  by  C.  J.  HEWLETT  &  SON,  Manufacturing  and  Pharmaceutical 
Chemists,  40,  41,  &  42,  Charlotte  Street,  Great  Eastern  Street,  London,  E.C. 

WILLIAM  GRAHAM  CARR  I  SONS, 

IMPORTERS  AND  WHOLESALE  DEALERS 
IN  COD  LIVER  OIL. 

BERWICK -ON -TWEED. 

Established  1794. 


PURE    SPIRITS    OP    WINE. 

To  Wholesale  Druggists,  Chemists,  Perfumers,  &c. 

We  are  now  supplying  Sp.  Fin.  Red.,  fine  /jualities,  at  a  very  low  figure  for  cash ;  free 
from  smell,  and  perfectly  clean;  for  exportation  likewise. 

METHYLATED     SPIRIT     AND     FINISH,     64   0.  P. 

B.  BowBRBAKK  &  SoNS  are  selling  the  above  at  the  lowest  possible  cash  prise  of  the  day, 
in  quantities  of  Five  Gallons  and  upwards.    Quotations  upon  application. 

NAPHTHA  at  current  market  rate. 
CATALONIAN  SHERRY,  7s.  6d.  per  gallon  (Nett). 
A  good  sound  wine,  combining  body  and  strength,  and  specially  adapted  for  medicated 
wines  and  other  purposes.    Packages  to  be  paid  for,  and  allowed  upon  return. 

E.  BOWERBANK  I  SONS,  THE  BISHOPSGATE  DISTILLERY,  SUN  STREET,  LONDON. 
ORANGE     WINE,    Finest   Quality; 

Guaranteed  not  to  cause  a  deposit  or  become  opaque  by  the  addition  of  quinine.  6t,  per 
gallon,  net  cash.     Second  Quality,  5s.  n«t. 

BOWERBANK'S 
CELEBRATED     PURE     SPIRITS     OF    "WINE 

le  used  by  all  the  principal  Wholesale  Druggists,  Pharmaceutists,  and  Perfumers  in  town 
and  country.  It  is  allowed  to  be  the  host  article  for  making  Tinctures,  Essences,  and  thft 
most  delicate  Perfumes,  being  porfectly  free  from  smell  and  fusil  oil.  Can  be  obtained 
through  D._ggist8,  with  E.  B.  &  Sons'  name  and  label  on  bottles,  etc. 

ESTABLISHED    1782. 
The   BISHOPSGATE   DISTILLERY,    Sun   Street,   London. 

Also  at  DUNNING'S  ALLEY,  and  1,  LAMB  ALLEY. 

Sf.E. — Jfo  coniu»<;tMm  tnth  the  House  atyled  Bishopsgate  Distillery  arid   Wine   C("npony. 

Ca£«C£S— Lgirsoir  ijrs  Wssiuinsisn  B^mk. 
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BULLOCK'S   PEPSINA   POKCI. 

DosB,  2  to  4  grains. 

The  experiments  of  Drs.  Pavy,  Sicvekinp,  and  Professor  Tusson  demonstrated  that  the 
Pepsine  manufaptiired  by  BuLtocs  &  Co.  (IJr.  licale's  process)  pnsfessed  far  grcftUW 
digestive  power  than  that  of  any  kiiown  maker,  either  English  or  Continental. 

In  Small  Bottles  for  Retail,  and  in  Bulk. 

BULLOCK'S  ACID  GLYCERINE  OF  PEPSINE. 

This  preparation  may  bo  prescribed,  in  the  form  of  mixture,  with  most  substancca  com- 
patible with  acids 

G.  F.  DowDBswFi.L,  Esq.,  B.A.,  (Cantab.)  F.C.S.,  F.L.S.,  etc.,  in  a  paper  contributed  to 
the  Practitioner,  March,  1880,  on  "  Medicinal  Pcpsine  and  Artificial  Digestion,"  states  : — 
"That  after  more  than  200  experiments,  he  found  the  Pepsina  Porci  ami  Acid  Glycerine  of 
Pepsine  of  Bullock  &.  Co.  possessed  far  greater  digestive  power  than  any  other  Pepsine  or 
form  of  Pepsine,  English,  French,  German,  or  American,  and  that  many  specimens  examined 
by  him  were  practically  inert." 

Boss,  3j  to  5ij. 

In  4-oz.,  8-oz.,  and  16-oz.  Bottles,  and  in  Bulk. 


PEPSINE  WINE,   PEPSINE   PILLS,   PEPSINE   LOZENGES, 
PEPSINE  AND  CHARCOAL  LOZENGES. 


J.    L.    BULLOCK    &    Co., 
3,  HANOVER  STREET,  HANOVER  SQUARE,  LONDON. 

AND     OF    ALL     WHOLESALE     HOUSES. 

Chemical  Food,    or   Parrish's   Syrup. 

*,*  Each  teaspoonful  contains  2  grains  of  Phosphate  of  Iron  and  Lime,  with 

smaller  proportions  of  the  Alkaline  Phosphates,  all  in  perfect  solution.     One  or 

two  teaspoonfuls  at  mealtime. 

Syrap  of  Biphosphate  of  Iron  and  Man- 
ganese. 

Syrnp  of  Biphosphate  of  Iron. 

Syrup  of  Biphosphate  of  Lime. 

Syrup  of  Biphosphate  of  Zinc. 

Syrup  of  Hypophosphite  of  Iron,  Quinine, 
and  Strychnine. 

Syrup  of  the  Superphosphate  of  Iron, 
Quinine,  and  Strychnine. 

Symp  of  Hypophosphite  of  Iron- 

Syrup  of  Hypophosphite  of  Lime. 

Syrnp  of  Hypophosphite  of  Soda. 


Compound  Syrup  of  Hypophosphite  of 

Iron  and  Lime. 
Syrup  of  Pyrophosphate  of  Iron. 
Syrup  of  Bromide  of  Iron. 
Syrup  of  Iodide  of  Quinine. 
Syrup  of  Iodide  of  Iron  and  Quinine. 
Syrup  of  Peracetate  of  Iron  and  Quinine. 
Solution  of  Peracetate  of  Iron. 

Do.    Glacial- 
Clinical  experience  has  proved  that  this 

preparation    contains  Iron    in  the  moet 

nssiniiiable  form. 
Solution  ot  Peracetate  of  Iron  and  Quinine. 

COD   LIY]KH   OLEIK. 

This  preparation  is  prepared  from  the  finest  Newfomidlaml  oil,  containinp;  nil  the  active 
principles,  without  lit.  impuritiea,  and  will  be  found  to  amce  willi  i hi.' most,  ih-licaie  stomachs. 
Phosphorised  Cod  Liver  Olein.  I  Cod  Liver  Oil  with  Iodide  of  Iron, 

tod  Liver  Oil  with  Quinine.  |  Cod  Liver  Oil  with  Lromide  of  Iron. 

SYHUP  OF  HYPOPHOSPHITE]  OF  IRON  AND  QUININE. 
This  preparation  has  been  successliillv  giviTi  in   Uvbteria,  K])ilfp>3-,  speniiutAiirhoea,  and' 
Other  exhaustive  derangements  of  the  NnrvoiiR  Sistfrii. 

DIAIiYSED     IRON.- Dose,  10  to  30  minims  in  water. 

Proprietors  of  the  City  of  London  Cough  Lozenges  and  Pills,  Toothache' 

Annihilator  and  Antiseptic  Saline. 

Application  for  the  Marvellous  Removal  of  Corns. 

BREWER  &  MARSTON,  Pharmaceutical  and  Operative  Chemists, 

105,    (LATE    99),     LONDON    WALL,    E.G. 
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RELIABLE,  SOLUBLE  &  PERMANENT. 

SUGAR-COATED     PILLS 

OF    THE 

BRITISH  PHARMAGOP(EI/\, 

and  useful  FormulcB, 

R.    HAMPSON, 

205,    ST.    JOHN    STREET    ROAD,    LONDON,   E.G. 

A  Price  Current  and  Sample  post  free. 


ACID    ACETIC    Fort.    1-040. 

Prime  quality  and  guaranteed  from  Soda. 

MANUFACTURED   BY 

DUNN    &    COMPANY, 

HAHUFAOTUfilHG  CHEMISTS, 

STIRLING  CHEMICAL  WORKS,  WEST  HAM, 

Late  of  10,  Princes  Square,  Finsbury,  London. 


'a^-A.S^TESILiDBSS  3E»IX*X*S. 


Surgeons  and  Chemists  supplied  with  an  excellent  Aperient 
Pill  (the  foi-mula  for  which  will  be  forwarded),  covered  with  a 
thin  non-metallic  film,  rendering  each  pill  perfectly  tasteless,  at 
Is.  a  gross.  They  present  an  elegant  pearl-like  appearance,  and 
may  be  kept  in  the  mouth  several  minutes  without  taste,  yet 
readily  dissolving,  even  in  cold  water,  in  an  hour.  Any  formula 
dispensed  and  covered,  and  samples,  with  a  list  of  pills  from  500  different  forma,  which 
are  kept  in  stock,  will  be  forwarded  free  on  application. 

All  goods  sent  carriage  or  post  free  on  tlic  same  day  as  the  order  is  received. 
Twenty  years'  succees,  as  proved  by  unsolicited  Testimonials  from  Medical  Men  in  almost  every  town 
and  village  in  the  kingdom,  has  produced  Imitations  likely  to  bring  a  useful  invention  into  disrepute,  as  a, 
large  percentage  of  the  Varnished  Pills  made  to  imitate  ours  pass  through  the  stomach  unaltered. 

The  Registrar  of  Trade  Marks  has  just  granted  us  (after  three  months'  publicity)  the 
Trade  Mark  of  which  the  above  is  a  fac-simile,  thus  oflBcially  recognising  our  claim  as  the 
"ORIGINAL  MAKERS  OF  TASTELESS  PILLS."  All  packages  sent  out  from  this  date 
will  bear  this  mark. 

ARTHUR  H.  COX  &  CO.,  Tasteless  Fill  Mantifacturers,  Brighton. 

OIL    OF    EFCALYPTIJS. 

DISTILLED    FROM    THE   LEAVES    OF   THE 

Amygdalina  Odorata  of  Australia. 

V.aluable  as  a  Perfume,  a  base  for  mixed  Oils,  a  solvent  for  Gums  and  Resins,  and  a 
Medicinal  Agency  of  proved  efficacy.  It  is  largely  used  in  the  Melbourne  Hospitals,  intern- 
ally as  a  stimulant,  carminative,  and  anti-spasmodic ;  and  externally  for  Rheumatism,  oto. 


Sole  Aqbnts  foe  Ewgl-^ni)  :— 


GRIM  WADE,  RIDLEY  &  CO.,  Mildmay  Chambers, 

82,    BISHOPSGATE    STREET.    E.G. 
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W.  J.  BUSH  &  CO., 

DISTILLERS    AND    IMPORTERS    OF 

ESSENTIAL  OILS  AND  FRUIT  ESSENCES, 

SrECIALITIES  FOR  AERATED  WATER  AND  CORDIAL  MANUFACTURERS. 

:esse:^oe  LE:M:oisr, 

EXTRA    SUPER    QUALITY. 

The  only  pure  Essence  imported,  made  at  our  Works  at  Sicily. 

ESSENCE    GINGER    ALE, 

FOR    WINTER     DRINKS. 

TONIC  KSSIKHCK,  FOR  BITTER  WATKR. 
SOLUBLE    ESSENCE    LEMON. 

SOLUBLS    ESSENCE    GINGER. 
SOLUBLE    ESSENCE    OF    PEPPERMINT. 


BEWARE  OF  SPUEIOUS  IMITATIONS. 


W.  J.  B.  &  Co.  caution  the  Trade  against  the  so-called  soluble  esscn«es  now  so  frequently 
offered  for  sale,  which  are  nothing  more  than  mere  tinctures,  and  although  offered  at  lower 
prices,  cost  five  or  six  times  as  much  in  use,  whilst  imparting  a  strong  medicated  flavour. 

W.  J.  B.  &  Co.  further  beg  to  inform  their  friends  that  aerated  drinks,  as  Palo  Ale,  Horo 
bound  Beer,  etc.,  made  from  their  soluble  essences,  are  exempt  from  E.xcise  regulations. 

NONE    OTHERS    ARE    GENUINE. 


Cu^XJTIOISr  ! 
GUM      EXTRACT     (French    Cream). 

PKOTECTED  BY  ROYAL  LETTERS  PATENT. 

For  producing  a  Permanent  Head  of  Creamy  Richness  on 
Ginger  Beer,  Ginger  Ale,  Lemonade,  and  other  Aerated  Bever- 
ages; also  on  Beers,  Ciders   Wines,  etc. 

TO  MAKERS  AND  VENDORS  OP  EFFERVESCING  DRINKS, 
AND  TO  THE  PUBLIC  GENERALLY. 

Messrs.  W.  J.  BUSH  &  Co.,  of  Artillery  Lane,  Bishopsgate,  London,  Manufacturing 
Chemists,  hereby  give  notice  that  they  are  sole  proprietors  of  the  patent  for  making  tho 
above  Gum  Extract,  and  of  the  recipe  from  which  and  the  process  by  which  the  said  extract 
is  prepared.  Messrs.  W.  J.  Bush  &  Co.  hereby  caution  all  persons  AG.\INST  MAKING 
the  said  Gum  Extract  or  any  imitation  thereof.  And  they  also  caution  all  persons  from 
SELLING  or  USING  the  said  Gum  Extract  or  any  imitation  thereof  other  than  that  made 
or  supplied  by  them  or  their  authorised  agents.  Tho  only  genuine  Gum  Extract  is  that 
prepared  by  Messrs.  W.  .T.  BUSH  &  Co.,  20  to  23,  Artillery  Lane,  Bishopsgate,  London,  and 
the  Works,  Ash  Grove,  Hackney;  and  sold  in  bottles,  prica  2s.  tid.  per  lb.,  bearing  their 
labelB,  and  issued  from  their  warehouses. 

jlU  ])c)-.sons  infringing  the  above  patent  viU  he  xirocecded  against,  and  those  uho  give  informailon 
of  such  infringement  will  be  liberally  rewarded. 

W.  J.  BUSH  &  CO.  regret  having  to  caution  the  trade  against  spurious  imitations 
of  this  article,  most  of  which  being  Incredible  trash. 

W.   J.    BUSH   &   CO., 

20  to  23,  ARTILLERY  LANE,  BISHOPSGATE,  LONDON",  E. 
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HOIVIg:OPATHIC      MEDICINES. 
E.    GOULD    &    SON, 

CHEMISTS   BY   APPOINTMENT   TO   THE   LONDON 
HOMCEOPATHIC    HOSPITAL, 

<pn;mtfaxturinc):  Ijnmccnpatljic  Cljcmbts, 

WHOLESALE   A^D    EETAIL. 

Illustrated  Progjtecttuses  and  Trade  List  forwarded  post  free. 

Agents'  Show  Cases,  from  £2  lOs.  to  £20. 

59,  MOORGATE    STREET,   E.G. 
iSropriftor  nnti  fHanufacturcr  of 

PURIFIED    POWDERED    FULLER'S    EARTH, 

AND    IMPOIiTBR    OF 

COD-LIVEI^    OIL 

Of  the  Finest  Brands. 

In  Half-Gallon  Winchesters,  6s.  6d.  per  Gallon ;  1  doz.  "Winchesters,  3d. 

less ;  in  25  Gallon  tm-lined  Cask,  6s. 

J.  H.  being  proprietor  of  Fuller's  Earth  Pits  in  Surrey,  from  which  is  produced  the  finest 
earth  in  the  world,  is  now  prepared  to  supply  Chemists  direct  upon  the  most  advantageous 
terms.     Samples  and  prices  upon  application  to 

II,    WILSON    STREET,    FINSBURY,    LONDON,    E.G. 

J.    F.    MACFARLAN    &    CO., 

JMnnufnrtunug  €l)cmiit&, 

EDINBURGH    AND    LONDON, 

Have  obtained  Medals  at  various  International  Exhibitions 
for  their  Preparations. 

THESE  COMPRISE 


Salicin. 

Chrysophanic  Acid. 
Nitrite  of  Amyl  (in   bulk  an^T  in 
CaiDsules),  etc. 


Morphia    and     its    Salts,    and 

other  products  of  Opium. 
Pure  Chloroform. 
Sulphate  of  Bebecria. 
Aloin. 

Also  the  Antiseptic  Dressings  and  Appliances  used  in  the  Listerian 
System  of  Surgery,  prepared  according  to  the  Special  Formulae 
of  PROFESSOR  LISTER. 


17,  NORTH  BRIDGE,    EDINBURGH;    and   5,  BARGE 
YARD,  BUCKLERSBURY,  LONDON. 
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GOLD  MEDAL,  PARIS  EXHIBITION,  1878, 

AWARDED    TO 

T.    &   H.    SMITH    &   CO., 

EDINBURGH,  &  12,  WOESHIP  STEEET,  LONDON, 

MANUFACfCBKBS   OF 

SALTS  OF  MORPHIA,  PURE  CHLOROFORM, 

SALICINE,    Etc. 

Drugs,    Chemicals,    and    Pharmaceutical    Preparations. 

BURGESS,  WILLOWS  &  ERANCIS, 

Wholesale  and  Export  Bruggista,  and  ©peratiuc  Jfhanuacists, 
101,  HIGH  HOLBORN,  LONDON,  W.C.    Established  1751. 

Price.'i  Current  on  Amplication. 

GIBSON'S 

DELECTABLE  JUJUBES,  VOICE  JUJUBES,  AND  GLYCERINE  PASTILLES, 

Put  up  in  4-lb.  Decorated  Tins  with  Glass  Lids,  TfiVS  FKEE,  are  now  beina;  mquired  for  by 

buyers  from  all  parts  of  the  world.    They  are  not  surpassed  in  quality  by  any  maker,  and 

give  entire  satisfaction. 

MEDICATED    and   HIGH-CLASS    LOZENGES    of    every    kind, 

Sent  out  in  2-lb.  or  -l-lb.  Bottles,  Bottles  Free  ;  or  in  Tins,  from  10  lbs.  upwards. 

LIME    JUICE     TABLETS,    THIRST    QUENCHERS. 

ACID  DROPS,  AND  BEST  QUALITY  BOILED  SUGARS  OF  EVEEY  KIND. 

GIBSON'S    ORIGINAL    CHLORODYNE    LOZENGES. 

PENNY  SUGAR  WORM  CAKES,  suitable  for  either  chiUrm  or  (idi(!(s.    Have  an 
immense  sale,  keep  in  any  climate,  and  please  everybody.    Manufactured  by 

R,OBEI?,T       QIBSOIT, 
Carlton  "Works,  Hnlme,  Manchester  ;  and  1,  Australian  Avenne,  London. 

Price  LUis  soxt  on  application.     Our  goods  can  bo  hougld  UiYonqh,  any  Wliolesaie  or  Export  Ifousc 


MKTHYL3KHK 

(Bichloride), 

'Discovered  to  be  a  general  Anresthetio  by  Dr.  Richabbsoit,  in  1887, 

1  lb.  Bottles,  16s. ;  8  oz.,  Ss.  Cd.  ;  4  oz.,  4s.  6d.  ;  2  07...  2s.  6d. 

COMPOUND    AN.ffiSTHETIC   ETHEB. 

For  producinE:  Local  Anaisthesia. 

In  4  OZ.,  10  oz.,  and  20  oz.  Stoppered  Bottles,  2s.,  4*.,  and  7s, 

OZONIC    ETHER. 

In  4  oz.  and  16  oz.  Stoppered  Bottles,  3s.  6d.  and  12s. 

PEROXIDE    OF    HYDROGEN. 

First  introduced  as  a  Medicine  by  Dr.  Bichaedson. 

ETHYLATE    OF    SODIUM 

(Dr.  Eichabdson's  Formula),  for  removing  Nasvi,  etc.    In  ^-  oz.  and  1  oz.  Bottles, 

with  elougated  stoppers  for  applying  the  caustic,  2s.  6d.  and  Is. 

STYPTIC    COLLOID, 

For  promoting  the  Healing  of  Wounds  by  the  first  intention. 

In  2  oz.  and  1  oz.  Bottles,  ■with  Bnish,  2s.  (id. 

and  4s.  Od. ;   16  oz.,  12);. 

CHARCOAL    CAPSULES, 

Containing  pure  Vegetable  Ivoi-y  Charcoal. 
In  boxes,  2s.  6d.  each. 
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HUBBUCK'  S 

PURE  OXIDE  OF  ZINC 


PHARMACEUTICAL  CHEMISTS  will  use  this  in  preference  to  the  ZINCI 
OXIDUM  of  the  Er.  Ph.  1867,  which  is  a  return  to  the  process  of  the 
Pharmacopoeia  of  1S3G,  being  a  roasted  Carbonate  as  a  substitute  for  the  pure 
Oxide. 

HUBBTJCK'S  PUBE  OXIDE  is  made  by  sublimation,  and  is  warranted 
to  contain  upwards  of  99  per  cent,  of  Pure  Oxide  ;  in  fact,  the  impurities  are 
cot  traceable. 

Extract  from  "Pharmaceutical  Journal"  of  May  1,  1856, 

j)age  486. 

Transactions    op    the    Pharmaceutical     Society     of     London, 

Wednesday,  April  2nd,  1856. 

"  On  Pare  Oxide  of  Zinc  for  Use  in  Medicine." 

"  Mr.  Redwood  directed  the  attention  of  the  meeting  to  the  very  beautiful 
specimen  of  oxide  of  zinc  on  the  table,  which  had  been  presented  by  the  manu- 
facturer, Mr.  Hubbuck.  Some  of  this  oxide  had  been  submitted  to  him  for 
chemical  examination,  and  finding  it  to  be  remarkably  pure,  and  to  possess  in  a 
high  degree  all  the  chemical  and  physical  quahties  required  in  oxide  of  zinc 
intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Hubbuck  that  it  might 
be  brought  under  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  zinc  on  the  table  was  not  only  free  from  all  im- 
purities, but  it  possessed  the  other  quahties  required.  It  was  a  perfectly 
white,  hght,  and  smooth  powder. 

"Mr.  Hubbuck  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in 
medicine  was  free  from  impurities  commonly  occurring  in  the  oxide  made  by 
combustion.  The  zinc  was  first  thoroughly  refined,  and  all  the  lead,  arsenic, 
cadmium,  iron,  and  other  impurities  removed.  The  pure  oxide  was  then  pro- 
duced by  combustion,  abstracting  only  the  very  finest  part  of  the  product  for 
medicinal  purposes.  About  one-tenth  or  one-twelfth  of  the  whole  was  thus  set 
apart  in  producing  that  from  which  the  sample  exhibited  had  been  taken  ;  and 
this  could  be  done,  since  their  usual  operations  requiring  them  to  make  several 
tons  of  oxide  every  day,  they  could  separate  as  much  as  was  required  in  a 
state  of  absolute  purity,  while  the  remainder  would  be  equally  valuable  as  a 
pigment. 

"  The  Chairman  thought  the  mechanical  condition  of  substances  used  in 
medicine  was  often  a  matter  of  considerable  importance,  and  ought  to  be  con- 
sidered as  well  as  their  chemical  composition.  He  thought  the  specimen  before 
the  meeting  was  a  very  perfect  one  in  every  respect,  and  he  had  no  doubt  it  was 
the  sort  of  oxide  of  zinc  best  adapted  for  use  in  medicine." 


To  he  liad  of  all  WJiolesale  Druggists,  in  boxes  of  7  ?5s.  a7id  14  lbs. 
each,  Stamjjed  by  the  Manufactiirers. 


The  Manufacturers  supply,  Wholesale  only,  in  quantities  of  not 
less  than  a  Quarter  of  a  Ton. 


HUBBUCK  &  SON,  24,  LIME  STREET,  LONDON. 
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The  attention  of  the  Trade  is  invited  to  the  following  Specialties  in 
elegant   Pharmacy,  which  have  received  the  highest  encomiums 
and  are   being  extensively  prescribed    by  the  Medical  Profession. 
After  one  trial  they  will  always  find  a  place  in  every  dispensary. 
QUINQUININE,  MACKEYS'  (Eogistcred).— Contains  the  pure  Alkaloids 
nf  tho  officinal  Cinchona  Barks,  and  has  been  largely  used  in  Hospital  and  priviito 
practice  with  preat  success.     Takes  tho  place  of  Quinine  at  considei-ably  less  price. 
Every  genuine  hvttle  has  the  Jiaiuc  Mnckey,  Mackcy  t  Co.    Price  in  1  oz.  vials,  5)!. ;  also  in 
25  oz.  and  50  oz.  Tins. 
Testimonials.— "Therapeutically  Mackbys'  Quinquixinb  equals  Sulphatk  op  QuiifiNn. 
It  is  a  certain  tonic,  and  a  sheet-anchor  in  cases  whore  fever  remits  or  intermit;." — Tuos. 
HoENB,  L.R.C.P.,  Sandwich. 

"The  value  of  Mackbys'  Quinquinine  is  certainly  equal  to  that  of  Qtinink.    This  pre- 
paration will  eventually  supersede  the  more  costly  Quinine." — Chemists'  Journal. 
MISTURA  CERII  COMR,  MACKEYS',     By  Royal  Letters  Patent.— 
A  new  and  soluble  compound  of  Cerium  combined  with  Chloroform,  Nus  Vomica,  and 
Hydrocyanic  Acid.     A  Spbcific  poe  Vomiting  iir  Pbegvancy,  Sick  Stomach,  in  allevi- 
atino:  the  pain  and  vomitinpr  in  Carcinoma  and  preneral  Chronic  Vomiting,  and  reliable 
remedy  for  the  cure  of  Indigestion,  etc.     Dose,  15  to  60  minims.    In  Bottles,  5.'!.  and  9s. 
"I  have  found  Mistuba  Ceuii  Co.  allay  vomiting   (no  matter   the  cause)  when  all   other 
remedies  have  failed."— U.  T.  W.  Smitu,  P.R.C.S.,  etc. 

"  I  have  found  your  Mistuea  Cbeii  Co.  most  efficacious  incases  of  most  obstinate  vomit- 
ing:."—J.  Wilson.'F.R.C.S. 

MACKEYS'  MIST.  BISMUTHI  COMR  (Dr.  Browning's  Registered). 
Tonic  Digestive.     Dose,   15  to  30  minims.     The  only  reliable  preparation  of  Bismuth. 
The  Lancet  says  : — "  Bismuth  could  hardly  be  given  in  a  better  form." 
A  valuable  medicine  for  various  fonns  of  Indigestion  and  any  disorder  of  the  stomach, 
having  a  direct  action  upon  the  mucous  membrane  as  a  sedative. 

"  I  have  found  Mackeys'  Mi.stuea  Bismutih  Comp.  most  efficacious,  and  far  superior  to  any 

other  preparation  of  Bismuth  that  has  come  under  my  iiofi'ce." — C.  Eatoit  Bakkb,  M.R.C.S.,etc. 

"  Mackbys'  Mistuea  Bismuthi  Co.  is  by  far  the  best  preparation  of  Bismuth  I  know.     In 

cases  of  severe  sickness  I  have  found  it  retained  when  nothing  else  would  answer." — P.  H. 

CoBBYN,  M.R.C.S.,  L.R.C.P.,  etc.,  Robensbridge. 

EPUIilXO'N,  MACKEYS'  (Registered).— Invaluable  for  tlie  antiseptic  treat- 
meut  of  Surgical  Cases,  Wounds,  Sores,  etc.,  and  all  forms  of  Parasitical  Skin  Diseases. 
It  has  received  the  highest  medical  testimony,  both  as  an  application  to  wounds  and  as 
a  powerful  disinfectant  and  puriiier,  wherever  there  is  impurity,  offensive  odour,  or 
infection.     In  1-pint,  2-pint,  and  half-gallon  bottles,  3s.  6(i.,  6s.,  and  10s.  M. 
"I  have  used  Epdlixox  in  many  kinds  of  skin  diseases  with  the  best  result,  and  have 
much  pleasure  in  testifying  to  its  excellency." — H.  J.  Habdwickb,  M.D.,  Sheffield. 
MACKEYS'     MISTURA     OLEI     MORRHU^.  — A    really    pleasant- 
tasting  Cod  Liver  Oil.     (Registered.)     The  Purest  new  Cod  Liver  Oil,  combined  with 
sufficient  sugar,  water,  and  flavouring  to  form  a  palatable  emulsion,  with  which  any 
other  medicines  may  be  prescribed      Dose,  same  as  Cod  Liver  Oil.     I'rice  U.  per  lb. 
Dr.  M.  Bbownb  writes  :—"  Your  Mistuea  Olbi  Moebhu2B  is  so  agreeable  that  it  goes 
rapidly,  and  we  must  have  some  more." 

MACKEYS'  THEOBROMOLEINE;  or,  Chocolated  Cod  Liver  Oil 

(Registered).— The  taste  of  the  oil  is  perfectly  covered.    Dose,  a  teaspoonful  to  a  table- 
spoonful.     Price  43.  per  lb. 

SAXCERE  ALBUM.  WHITE  ROCK  WAX  (Registered).— A  pure 
white  hydro-carbon  prepared  from  Petroleum,  possessing  several  advantages  over  other 
Petroleum  Jellies.  Is  colourless  and  odourless  ;  a  guarantee  of  its  purity.  Ointments 
prepared  with  it  show  a  softness  and  beauty  not  attainable  with  other  bases.  Under  no 
conditions  will  it  irritate  the  skin.     Price  2s.  6d.  per  lb.     Saxcbee  Flav.,  price  Is.  per  lb. 

SAXCERE  HAMAMELIS;  or,  Ung.  Hamamelis  Album.— Pre- 
pared from  Witch  Hazel ;  a  most  serviceable  remedy  for  the  relief  and  euro  of  haemor- 
rhoids, valuable  for  sprains,  wounds,  and  inflamed  mucous  surfaces.     Price  ■l.'i.  per  lb. 

MACKEYS'  LIQUOR  SANTAL  CUM  COPAIBA,  CUBEBA,  ET 
BUCHU.— When  the  disease  is  chronic,  "  the  Liquor  Santal  acts  like  a  charm."  8s. 
per  lb.     Dose,  1  to  2  drachms. 

MACKEYS'    CHLORODYNE.— Anodyne,   astringent,   antispasmodic,  dia- 
plioretic,  sedative,  in  perfect  combination,  is  miscible  with  water  in  all  iirojiortions,  does 
not  separate,  and  is  most  convenient  for  dispensing.    3s.  per  lb.     Do.se,  5  to  HO  minims. 
Dr.  M.  Bbowwb  writes  : — "I  and  my  people  like  your  Chloeodymb  very  much;  it  is  far 

superior  to  any  other  maker's." 

A  liberal  (Uscount  to  the  Trade  on  the  above  preparations. 
CAUTION,— The  lirge  demaiHl  f..r  our  s]>ecia:itie8  has  caused  system.itic  iniitatiuns.     The  Trade  i.i  earnestly 

requested,  if  not  ordt-riiip  direct,  tn  give  special  prmiiiiieuce  to  the  word  MACKEYS',  e.g. ,  Mackeys' Qninqninine  ; 

Mackeys'  Mist    Bismuthi  Co  ;   Mackeys'  ChJorodyne,  all  soluble  Compounds  of  Cerium,  and  improved 

preparations  of  the  Hypophosphites. 

MACKEY,    MACKEY    &    CO., 

Wholesale  A  Export  Dniygists  <t  Manvfacttirimj  Chemists,  1*2,  Boavcria  Ulrcct,  Lontiiwi,  E.C. 
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AWARD    OF    MERIT    FOR    MALT    EXTRACTS: 

London   Medical  and  Sanitary  Exhibition,   1881. 

GOLD    MEDAL:    Stuttgart  Exhibition,    1881    (Highest    Award). 


ED.    LOEFLUND'S 

(OF  STUTTGART) 

OHlNXJIISrE 

EXTRACTS  OF    MALT. 
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Mr.  Locflnnd,  in  the  Manufacture  of  his  Extract,  follows  the  special 
directions  of  the  late  Baron  J.  von  Liebig,  who  personally  proposed  to  him 
as  early  as  1866  the  production  of  this  Dietetic,  the  superiority  of  wliich  has 
since  been  recognised  by  First-Class  Medals  awarded  at  the  Exhibitions  of 
Paris,  1867  ;  Moscow,  1872  ;  Vienna,  1873  ;  Philadelphia,  1876,  etc. 

Loeflund's  Extract,  in  preference  to  many  others,  is  not  subject  to  fermen- 
tation or  deterioration  in  any  climate. 

The  Group-Judges  of  the  Philadelphia  Exhibition  in  their  reports  upon 
Loeflund's  Extract  of  Malt  stated  the  following  : — 

"  Among  all  the  preparations  of  Malt  this  has  most  fully  met  the 
requirements  claimed  for  this  most  valuable  agent." — JOSEPH  F. 
TOBIAS. 

"  Commended  for  the  manufacture  of  these  products  on  scientific 
principles."— Dr.  VON  "WAGNER. 

GENEKAL  AGENTS  FOR  GREAT  BRITAIN  AND  IRELAND : 

MULLER  &  KRUGER   BROTHERS, 

47,  WATERLOO  STREET, 
Or  London  Address:  GLASGOW. 

DAVID    ALLESTER, 

6,  MARKET  BUILDINGS,  MARK  LANE, 

LONDON,    E.G. 

Wholesale  Depots  : — Barclay  &  Sons  ;  Burgoyne,  Burbidges  &  Co. ;  W. 
Edwards  &  Son ;  Grimwade,  Ridley  &  Co.  ;  Lynch  &  Co.  ;  S.  Maw,  Soji  & 
Thompson;  R.  H.  Millard,  Son  &  Appleton;  F.  Newbery  &  Sons;  -Tohu 
Sanger  &  Sons  ;  and  W.  Sutton  &  Co.— London. 
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PERSONALLY     PREPARED     BY     THE     INVENTOR. 


LIQUOR    BISMUTH!       (schacht). 

Carefully  Purified  from  Arsenic,  Copper,   Silver,   Tellurium,   Selenium,  dx. 

(Dose:  5j.  diluted;  equivalent  to  a  fall  dose  of  the  Trinitrate.) 


(SCHACHT). 

BARK     MINUS     AWOODY     FIBRE. 
(Dose  :  n  x.  to  5j.) 


PILULES  OF  S^ONOBROMIDE  OF  CAMPHOR  (SCHACHT). 

Containing  respectivehj  2,  3,  or  4  grains  of  "  Monobromide  of  Camphor"  in  each. 


MANUFACTURED   IN   THE   LAB0EAT0E1   Off 


SCHACHT  and  TOWERZEY, 

CLIFTOlSr,  BRISTOL. 

And  to  te  obtained  of  all  WHOLESALE  DRUGGISTS  in  London  and  tlie  Provinces. 

JAMES  WOOLLEY,  SONS  &  CO., 

DRUG    MILLERS, 

AND 

Manufacturing'  Pharmaceutical  Cliemists, 

WAREHOUSE  AND         k  A^     LABORATORY  AND 

OFFICES:  p      \/  g       DRUG  MILLS: 

2  &  4,  Swan  Court,  «  ^^'■'y^'^  ^     Knowsley  Street, 
Market  Street,             4n^  Cheetham, 


Drugs,  Powders,  Preparations  of  the  British,  United  States,  and 
Continental  Pharmacopoeias,  Tasteless  Coated  Pills,  Chemical  Pro- 
ducts, Chemical  and  Pharmaceutical  Apparatus. 

PRICED  LISTS  AND  CATALOGUES  ON  APPLICATION. 
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TWO  SPECIAL  FIRST  AWARDS,  SYDNEY  EXHIBITION,  1879-1880. 

FIRST  AWARDS,  WITH  GOLD  MEDAL  FOR  ESPECIAL  EXCELLENCE, 

MELBOURNE  EXHIBITION,  1880-1881. 


THOMAS  WHIFFEN, 

BATTEESEA,   LONDON, 

MANUFACTUEEB  OF 

QUININE    SULPHATE. 

White  and  Unbleaclied,  and  all  other  important    Salts   of  Quinine; 

as  also  of 

QUINIDINE,  CINCHONIDINE,  AND  CINGHONINE. 
QUINETUM. 

The  Alkaloids  of  India  Cinchona  Succirnbra  Bark. 

QUINETUM    SULPHATES. 

LIQUID  EXTRACT  OF   CINCHONA 

BARK. 

SALICINE. 

The  Active  Principle  of  Willow  Bark. 

STRYCHNINE   (HULLE'S). 

The  Advertiser  is  the  PROPRIETOR  and  INVENTOR  of  this 
well-known  Brand. 


PURIFYING 
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..|lj_l  nxriMfO      ■^^  °^®  ^^  those  rare  Medicines  which,  for  their  extra- 
Yf  rlELr  I  Ull  O      ordinary  properties,  have  gained  an  almost  universal  re- 
putation.   Numbers  are  constantly  bearing  testimony  to 
VEGETABLE        t^^ir  great  value  in  disorders  of  the  Head,  Chest,  Bowels, 
■  Liver,  and  Kidneys  ;  also  in  Rheumatism,  as  may  be  seen 

from  the  Teetimonials  published  from  time  to  time.  By 
the  timely  use  of  such  a  remedy  many  of  the  seriously 
nil  I  O  afiBicting  disorders,  which  result  from   proper   means 

rILLw  being  neglected,  might  be  avoided  and  much  suffering 

saved,  for  "  Prevention  is  better  than  cure." 

Sold  in  Boxes,  price  l^d.,  Is.  l^d.,  and  2i.  9d.,  by  G. 
WHELPTON  &  SON,  3,  Cbane  Court,  Flbkt  Strbet, 
London,  and  all  Chemists  and  Medicine  Vendors  at 
home  and  abroad.  Sent  free  by  post  in  the  United 
Kingdom  for  8,  14,  or  33  stamps. 

ESTABLISHED  1873. 

FRANCIS  J.  W.  POLGLASE 

(Successor  to  the  Tyne  Vale  Chemical  Company), 

TYNE  VALE  CHEMICAL  WORKS,  FORTH  BANKS,  AND  SKINNER  BURN  ROAD, 
NEWCASTLE-UPON-TYNE, 

MAKER    OF 

iPURE,  for  Medicinal  Purposes. 
METH.,  for  Ice  Machines,  etc.,  etc. 
METH.,  Trebly  Refined,  for  Photographic  Collodion,  etc. 
Quotations  on  application. 

<SrS.}        MUMFORD'S       {tSI^'SIe. 

PURE   STARCH   POWDER 

In  7,  14,  28,  56  Yb.  and  1  cwt.  l)ags,  28s.  per  cwt.  net,  bag 
included.     Delivered  free  in  London. 

STEAM   MILLS,   FARRINGDON   ROAD,   LONDON,   E.C. 


MEDALS  LONDON,!      MUMFORD'S  CPARIS,  1875. 


PURE  CRUSHED  LINSEED 

In  7, 14,  28,  56  lb.,  and  1  cwt.  hags,  20s.  per  cwt,  net,  bag  included,  delivered  free 
in  Loudon,  and  in  tins  4s.  per  doz. 

Best  Quality.    No  Oil  Extracted.    Carefully  Cleaned  and  Ground  so  as  to  retain 
the  natural  colour  of  the  seed  without  being  heated. 

Samples,  Reports,  and  Analyses  on  application,  post  free. 

STEAM   MILLS,   FARRINGDON   ROAD,    LONDON,   E.C. 
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A    PROFITABLE    AGENCY. 

CHAMBERLIN'S  PURE  DANDELION  COFFEE,  tins,  GJ.  1/-  2/d. 
CHAMBERLIN'S  CREAM  BAKING  POWDER,  tins  only,  3d.  6d.  1/-  2/6. 
CHAMBERLIN'S  HEALING  MIXTURE,  bottles,  ]/H  2/9. 
CHAMBERLIN'S  TONIC  PILLS,  boxes,  1/1^. 

We  supply  ONE  Agent  only  in  a  locality. 
Goods  warranted  to  give  entire  satisfaction. 
Trial  assorted  cases  can  be  had  (at  a  reduced  rate)  for  10/-  or  25/-,  together 
with  show  cards  and  good  supply  of  handbills  with  name  and  address. 

Further  particulars  of  the 
CHAMBERLIN  COMPANY,  1,  DENMAN  STREET,  SOUTHWARK,  LONDON.  S.F. 

TURNER'S  TARAXACUM  OR   DANDELION  COFFEE  is  the  BEST. 

TURl^ER'S  DANDELION  COFFEE  is  recommended  by  the  Faculty. 

See  Testimonial. 

TESTIMONIAL  FROM  C.  SPENCER,  ESQ.,  M.R.C.S.,  WHITCHURCH. 

"  Dear  Sir,— -I  have  tried  your  Coffee,  like  it,  and  can  speak  very  highly  of  it. 
"  Mr.  J.  TvRNBB. "  Yours  truly,  C.  SPENCER." 

TURNER'S  "BLACK  CURRANT"  COUGH  LINCTUS,  an  unfailing  remedy  for  all  kinds 
of  Cnuglis,  Colds,  and  Bronchial  Affections.     Is.  l.^d.  and  2s.  9d.  per  bottle. 

TURNER'S  RHEUMATIC  POWDERS  give  immediate  reUef.  7R  and  Is.  l^d.  Packets, 
with  directions. 

TURNER'S  "Dr.  CONNEL'S  TONIC  DROPS,"  a  fine  Strengthener  and  Nerve  Tonic. 
Is.  \\il.  and  2f.-.  9d.  per  bottle,  with  directions. 

PRBPAKBD    SOLELY    BY 

J.  TURNER,  Pharmaceutical  Ctiemist,  Aylesbury, 

And   Protected  by  his  registered   "Trade  Mark." 

TESTIMONIALS   FROM    ALL    PARTS    OF    THE    WORLD    ON 
WRAPPER  ROUND   EACH  BOX. 

Patronized  by  their  late  Royal  Highnesses  the 
Duchess  of  Kent  and  the  Duchess  of  Gloucester. 

CORLEY'S 
GREEN  GUM  PLAISTERS 

FOE,  CORNS  AND   BUNIONS. 

In  Boxes,  l/l|  and  2,9  each,  duty  included;  the  2  9  box  is  equal  to 
three  small  ones. 

In  presenting  this  Corn  Plaister  to  the  notice  of  the  rublic  as  a  speedy  and  radical  cure 
for  Corns  of  every  kind,  T.  C.  will  only  state,  in  its  favour,  that  during  the  first  SEVEN 
MONTHS  of  preparing  it,  by  his  own  recommendation,  and  of  those  who  used  it,  without  a 
single  advertisement,  upwards  of  THREE  THOUSAND  Boxes  were  sold— a  fact,  he  thinks, 
fully  justifj-ing  him  in  giving  it  further  publicity;  but  he  has  other  reasons  also — many 
gentlemen  have  expressed  themselves  more  speedily  relieved,  and  more  lastingly  benefited 
by  this  Plaister  than  by  any  they  have  hitherto  used,  having  declared  their  corns  to  have 
been  completely  cured  in"  the  short  space  of  ten  or  fourteen  days.  Mr.  T.  CORLEY, 
Chieopodist  to  Her  late  Royal  Highness  the  Duchess  of  Kent,  having  prepared  and  sold 
this  Plaister  for  nearly  fifty  years,  begs  to  assure  those  Ladies  and  Gentlemen  who  may  feel 
a  deUcacy  in  trying  it,  that  in  its  nature  it  is  perfectly  harmless,  and  iu  its  effects  generally 
certain. 

MAY  BE  WORN  ^WITH   THE   TIGHTEST  BOOT. 
SOLE  PROPRIETORS, 

JAMES  CORLEY  &  CO.,  ALEXANDRA  ROAD,  ADDI8C0MBE. 
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MATTHEWS'S  WAXED  PAPERS, 

For  covering  Cold  Cream,  Ointments,  Plaisters,  etc., 
wrapping  Jujubes,  Scented  Soaps,  Violet  Powder, 
Linseed  Meal,  Horse  Balls,  and  other  gi-casy,  per- 
fumed, or  adhesive  substances,  without  any  of  the 
objectionable  results  of  using  tin  foil,  and 

AT   HAL?   TRK    COST. 


Fer  bux  of  50  Sq.  Ft. 

Per  Keam. 

White 

2s.  OfZ. 

30s.  Od. 

Various  tints     

2s.  M. 

32s.  6d. 

Pink    

2s.  M. 

3(is.  Od. 

Blue    

2s.  &d. 

32s.  e>d. 

Green 

2.S.  6i. 

32s.  6d. 

Yellow       

2s.  &d. 

32s.  6d. 

Golden      

2s.  Qd. 

34s.  Od. 

Black 

Zs.Qd. 

40s.  Od. 

PREPAKED    BY 

EOUSE  &  Co.,  12 

,  Wigmore  Street, 

London. 

And  Sold  by  a 

11  Dealers  in  Sundries. 

ii 


n  »■ 


jj 


INFALLIBLE  VERMIN  DESTROYER 


THE     BEST    EXTANT." 


Til irty -five  years'  reputation.     Vide  Testimonials. 

From  Messrs.  P.  Smith  &  Co.,  Chemists,  Runcorn,  October,  1880. — "In  our 
opinion  your  '  Destroyer'  is  the  best  extant." 

From_  Mr.  James  Froud,  Chemist,  Dorchester  t — "Yonr  poison  succeeds  to 
admiration.     It  is  as  eflfectivc  as  an  infernal  machine." 

From  Mk.  Jas.  Thompson,  Low  Hesl-et,  near  Carlisle,  to  Mk.  R.  T.  Pattison, 
Chemist,  Carlisle : — "Sir, — You  can  with  confidence  recommend  'Hunter's  Vermin 
Destroyer.'  It  is  the  best  thing  I  ever  used,  having  often  cleared  stack-yards  of  both 
rats  and  mice  in  a  day  or  two." 

From  Mr.  Edward  Thor.nton,  Cheivist,  Lyme  Regis  : — "I  can  bear  testimony 
to  the  ciBcacy  of  your  '  Killer.'  Parties  who  have  purchased  it  of  me  say  that  it  is 
the  best  they  have  tried.  Mice  are  rapidly  destroyed  by  it,  and  it  quite  answers  the 
description  you  have  given  of  it." 

From  Mr.  A.  Billington,  Chemist,  Wahefield:  Angust  28,  1878:— "Dear  Sir.— 
Please  send  me  a  few  of  your  Vermin  Killer  Registers.  I  can  bear  testimony  to  the 
deadly  effect  of  your  '  Killer,'  having  one  night  laid  in  my  warehouse  the  contents  of 
a  2d.  packet,  and  found  in  the  morning  no  fewer  than  forty  dead  mice." 

In  packets,  Id.,  2d.,  3d.,  6d.,  and  Is.  each, 

OF    ALL    THE    WHOLESALE    HOUSES. 


LABORATORY, 

WESTGATE  AND   UNION   STREET,   DEWSBURY. 


y  Q 
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ADVERTISEMENTS. 


GIVEN  AWAY  with  every  HALF  DOZEN  of 

BOND'S  CRYSTAL  PALACE  GOLD  I^EDAL 
MAKKING    INK 


30/-  Gross 
for  ed. 

Plain 


60/-  Gross! 
for  1/- 
Plain 


Gross  for^^lfp)^^; ^.^^^^^v^^V^ross for 
6d.  Pedestals'-^i^iijfi 

Brighton   Visitors    are    invited    to    stay- 
Bond's  Aquarium  Hotel.     Sea  View. 
CITY   PRICES. 
Coiamission  paid  for  Introductions. 


I  (Prepared  by  the  Daughter  of 
i  the  late  John  Bond), 

A  HaiuUome  GOLD  Show  Card 
or  Transparent  Lid  Box. 

Order  at  once  on  the  New  Show 
Card,  which  is  jjortable,  and  so 
constructed  that  it  can  be  either 
suspended  in  the  Window  or  used 
as  a  Counter  Card.  Quite  a 
Novelty. 

CAUTION    TO    WHOLESALE    AND 
RETAIL   VENDORS. 

Costs  and  Damages  awarded  in  actions 
tried  December,  1375,  and  November, 
1877,  for  selling  and  manufacturing 
Colourable  Imitations.  To  secure  the 
genuine  article,  please  order  of  your 
Wholesale  House,  "BOND'S  (Daughter 
of  the  late  JohnI  CRYSTAL  PALACE 
MARKING  INK."  In  consequence  of 
daily  complaints  of  other  Inks  being 
substituted,  kindly  furnish  every  par- 
ticular to  the  Proprietor ;  legal  pro- 
ceedings will  then  be  taken. 


CASH   versus    CREDIT. 


Bayly's  1/-  sets  Gold  Paint,  3/6  card 

01-  6/-doz. 
„       Golden  Hair  "Wash,    2,'- 

bottlesie/-;  3  6,  30/-    „ 
„       Patent  Corn  Solvent,  7\d. 

bottles  4/6    „ 
,,       Silver  Plating   Solution, 

1.'- bottles  6/-    „ 
Breast  Exhausters,  elastic  tubes, 

self-use,   5'-    ,, 

Baby's  Comforters 9-    ,, 

Baby's  Rattle  and  Teething  Pads  3  G    ,, 
Bunion  Plasters  ...  thick  -1'-,  thin    3'-  gross. 
Corn  Plasters    ...    thick  1/9,  thin  15    ,, 
ChestProtectors, felt, single, No.J.  6'-  duz. 
„  „  „         „     No.  2  8  6     ,, 

„  „  „         „     No.  3  11 '6  ,, 

„  „  „         „      No.  4  14  -   ,, 

„  „  ,,  double.  No.  1  15  -   ,, 

,.  >.  „         .,     No.  2  21 '6  „ 

„  „  „         „      No.  3  26  0  „ 

„  ,,  „  „      No.  4  31,6  „ 

„  ,,  ,.  ,,      No.  5  3"/-   „ 

Dressing  Combs,  6(i.,  3/-  doz.,  \  doz.  on  card. 

„  „         9d.,  4/6    , 

1/-,  6/.      „         „ 
Dental  Springs  and  Swivels — 
Composition  Springs       ...     4/- doz.  pairs. 
To  stand  Acid  test 7/-         „ 


Dental  Springs  and  Swivels- 
Swivels  6  -  doz.  sets. 

To  stand  Acid  test 8-         „ 

Feeding  Bottles,  white  glass  bent,  30  -  gi-oss. 
!>  »        green     ,,        ,,      27;'-    „ 

Black,  red,  or  Ijrown  fittings,  6s.  extra. 
Higginson's  Enemas,  complete  sets  in  box, 
green,  red,  or  black,  2/6  each  or  27/-  doz . 
Insect  Powder,  tins  perforated.  Id.   size, 
2  -  gross. 
„  „  „    -Joz.  size  5  -    „ 

>>  ,,    loz.   „    6/-    ,, 

„  ,,  ,,    2oz.    „    8/6    „ 

Syringes,  Male,  India-rubber  ball,  \  oz.  size, 

3|-  doz. 
1  oz.  size  4/-   „ 
2oz.  „     6/.    „ 
3oz.   „     7/-    „ 
Female    „         „     2oz.  ,,     7/6  „ 
3oz.   „      96  „ 
4oz.    ,,    10  6  „ 
Tooth   Stopping,  Gutta  Percha,  on   show 
cards,  5|-  gross. 
Tubing    for    Feeding    Bottles,   white,   4/- ; 
'  black,  9/-;  red,  9/.  lb. 
Teats,  No.  1.  white,  4|- ;  No.  2,  7/- ;  No.  3, 
12|-  gross. 
„      No.  1,  black,  7/-;  No.  2,  lf)(- ;  No.  3, 
15/-  gross. 


G.    W.    BAYLY,    Wholesale    Druggists'    Sundriesman, 
65,  MACDONALD   STREET,  BIRMINaHAM. 


ADVERTISEMENTS. 


All  bearing  this  Trade  Mark 
warranted  Pure. 


ROBINSON  &  SONS, 

Spiniuvs  anti  iHanufacturcrs, 

Cotton  and  Flax  Lints,  Carded  Cotton 

Wools  and  Bandages. 

WHEAT    BRIDGE    MILLS, 

KEAR  CHESTERFIELD. 


WAREHOUSE:  55,  FANN  STRKRT,  ALDERSGATE 

STREET.  LONDON. 

Chemists  wishing  to  supply  Infirmaries  or  Prison 

and  Workhouse  Hospitals,  should  write  for 

Samples   and    Prices. 

To  be  had  of  all  the    Wholesale   Houses,  or    direct  from 

the  Makers. 


Price   List   of 
IF  K  E  D       L  E  "VT"  I  S 
ELECTRIC    OIL. 


s 


2/6  size 


20  -  per  dozen. 


A    Liberal   Discount  to  S}iipi)ers  and   the   Trade. 


Handsome    Shew    Cards. 
FRED  LEWIS  &  CO.,  6,   FLEET   STREET,   DUBLIN. 

A   PERMANENT  AND   INDESTRUCTIBLE 

•*  MARKING    INK  > 


< 


For  Writing  or  Stamping  on  Linen,  Cotton,  Silk,  etc.,  etc.      , 

The  advantages  of  this  Ink  are,  that  it  stands  vrell  against  all  the  chemical 
bleaches  used  in  the  present  system  of  washing.     It  requires  no  preparation,  flows  1 
easily  from  the  pen,  and  if  dried  xcitlwit  heat  of  any  kind,  and  allowed  to  i-emain  six 
hours  before  washing,  it  defies  extraction  without  destroying  the  Fabric.  i 

Sold  in  Bottles,  6d.,  Is.,  2s.  6d.,  4s.  6d.,  7s.  6d.,  and  128.  6d.  each,  at  all ' 
Chemists  and  Medicine  Dealers. 


H GARDEN    LABEL    INK ^ 

HFor  Writing  on  Wooden  Tallies  for  Trees  and  Plants  in  Gardens,  ^ 
Nurseries,  Greenhouses,  etc. ;  also  for  Writing  Directions  on  y 
Parcels  or  Packages  that  may  be  exposed  to  the  Weather.      W 
It  has  been  tented  mainj  months  with  the  most  satisfactoij  results. 
Sold  by  all  Nurserymen,  Seedsmen,  and  Florists,  in  Bottles,  at  6d.,  Is.,  2s.  6d.,  U 

and   ?iK     Ddph  ^^ 


<! 


and  5s.  each 


THE  ABOVE  INKS  ARE  PREPARED  ONLY  BY 

BAINBRIDGE   &.   POUND,  60,  Leather  Lane,  London. 
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ROBINSOI^  &  SONS, 

MAXUFACirKEKS   OF 

Round,  Square,  Oval,  and  Octagon 
Paper  and  Willow  Boxes. 

V/HEAT   BRIDGE   MILLS. 

Near  CHESTERFIELD. 


"WABEROUSE:    55,   FANN    STREET, 
ALDKRSGATE  STREET,  LONDON. 

lionourahlc  Mention  for  Cardboard 
Boxes,  1862. 


E.    NATALI, 

Sbcrp  Jfiltcr  autr  (Blii^s  Ciisc  |Hamifaxtitrcr, 

207,  OLD  STREET,  SHOREDITCH,  LONDOIsT. 

A  large  stock   of  New  and   Second    Hand   Fixtures  and 

Utensils. 

Shops  fitted  in  Country  same  price  as  in  Town;  complete 

from  £70. 


PAINLESS     CORN     AND 

•'■       WART  PAINT,  cOHtQ.ins  iio  Arsenic 
or  an\i  Injurious  Ingredient.     This  preparation 
has  tlie  advantasre  over  similar  preparations 
in  being  quite  Painless.    It  is  an  entirely  new 
mixture,  and  though  only  discovered  quite  re- 
cently, it  already  commands  a  large  sale,  and  is 
rapidly  superseding  all  similar  preparations. 
DiKECTioxs  FOE  UsE. — Apply  a  thick  coat- 
ing of  the  Paint,  and  allow  it  to  remain  for  6 
(ir  7  days;  then  detach  the  destroyed  Com  (or 
Wart)  with  the  nail,  or  a  dull  knife. 
In  Boith-s,  vith  CanicVs  Hair  Pencil,  Gd.  each  ; 
sample  by  post,  6d. 

PREPARED    BX 

J.  HAKGREAVES  &  SON,  Chemists,  PRESTON. 

LOXDOX  Dkp'pT  :    1,  AVSTHALIAN   AVKNCE,   E.G. 

Sold  h]i  all  Druggists'  Snndricsmen. 


{0>iniri.,hf.) 


SKINS,   VEGLTABLE    PARCHMENT 
AND  TINFOIL. 


H.  EEHARDT  &  Co., 


Marmalade,  Drugs,  Chem 

icals  ;  for  Capping  Bottles 

of   Perfumes,    Medicines, 

.^  .^       •,  ^        ,    ,.r^  -.^       ■>       and   Chemicals,   and    for 
0,  Bond  Court,  Walbrook,    p^^^^^^     ^^^^     Covering 

LONDON,   E.G.  Greasy  Articles,  etc.  etc. 


Specially   prepared  for  ai-^^o 

tying  over  Jams,  Jellies,  i  WH  ITE      SPLITS, 
PLASTER, 
C  H  .iV  3yr  O  I S , 
Goldbeaters' 

AND 


FRENCH  SKINS. 

TINFOILiTINFOILPAPER, 


CREFYDD'S 

ESTABLISHED 

REMEDY. 

InHnlf-pint  Bottles, 

l)ricc  4.S.  (id. 

Authentic  'J'osti- 

tnonials  enclosed. 


-A.  L  o  o  isr  I  o  o  isr     B^VlL-jyC, 

Introduced  to  the  Public,    I870. 

Cures  Rheumatism,  Neuralgia,  Gout,  Tic,  Lumliago,  Sciatica,  Stiff 
.Toints,  Sprains,  Bronchitis,  Sore  Throat,  Stiff  Neck,  Mumps,  Faccache, 
Cramp,  Chilblains,  etc. 

To  be  had  of"  the  Agents— Sanger  &  Sons,  252,  O.xford  Street ;  Newbeiy 
&  Sons,  1,  King  Edward  Street;  Edwards  &  Son,  157,  Queen  Victoria 
Street ;  Savory  &  Moore,  14.3,  New  Bond  Street ;  Barclay  A:  Sons,  95,  Far- 
ringdon  Street ;  R.  Hovenden  A;  Sons,  Poland  Street,  W.,  and  City  Road 
E.G. ;  Goodall,  Backhouse  t*c  Co.,  Leeds;  and  through  all  Chemists. 


AIJVliUTISEMENTS. 


(Estab.) 


SAML  HflWlETT 


(1830). 


i%lrtiunl  m)o^  jfittrr  anti  ;^I)op  i'ront  33uiltin\ 

\  N  II 

GLASS    SHOW    CASE    MAKER. 

MEDICAL  LABELLING  AND  WRITING  ON  GLASS,   ETC.,  ETC. 

Cabinet  Fiiler  to  the  Pharmiceiiycal  Society  of  Great  Britain. 

Hewlett's  Improved 

Show  Case,  with 
Mirror-Lined  Drawers 

instead  of  the 
Ordinary 

Trajs. 


Send 
for  Price  List 

Plans  &  Estimates 
supplied. 


esr  MANUFACTORY  AND  SHOW  ROOMS 


UNDLEY  STREET,  SIDNEY  STREET,  MiLE  END,  LONDON,  E. 

GREAT  SAVING  OF      CnMirTlJI  EU  P       Mt\M  ELEGANCE  AND 

MONEY  AND  LABOUR.    OUIiIlIiIIIiU       ElLff  I   DURABILITY  COMBINED. 

PATENT  RECESS  LABELLED  SHOP  ROUNDS. 

Parties  about  to  Open  New  Establishments  or  Relit  Old  Premises  should  compare  following; 

Net  Prices. 
THESE  PRICES  INCLUDE  GLASS  LABELS  ATTACHED  TO  BOTTLES  READY  FOR  USE. 


Flixt  Glass.  Blue  Gl.vss. 
Size.    Height.  N.M.  W.M.  N.M.  W.M. 
16  oz.   8  inch.    16  6  18  6  20/-  22  -  per  doz. 
20  ,,     9     ,,       17  6  20  -21  -   23|- 


Flixt  Glass.  Ri.ri;  Gr, 
Size.    Height.  N.M.  W.M.  N.M.  W.M. 
32  oz.  lOiinch.  20|-  22  -  22  -  26/6  perdoz. 
42  ,,    II       ,,       22  -25  6  26|6  SO-      ,, 


Prices  of  other  Shop  BotUes,  etc.,  on  applicaiion.     Snmple  Bottle  xent  on  receipt  of  U.  7<>.  in  staniim. 

Fac-Simile  sheet  Labels,  in  various  styles,  .sent  on  receipt  of  two  stamps. 
A  inong>it  others,  tlte  following  j^arties  have  recently  been  supplied  iritJi  these  Bottles: — 


Ady,  Dr.  J.  C,  Rangoon. 

Beckwith,  H.  B.,  Grenada. 

Blair,  John,  Cork. 

Brevis,  John,  West  Hartlepool. 

Brunton,  W.  W.,  South  Kensington,  London. 

Carruthers  &  Allan,  Dumfries. 

Charlesworth  &  Co.,  Manchester. 

Cullen  &  Co.,  South  Norwood,  London. 

Cumniings  Bros.,  Dundee. 

Day,  J.,  Savile  Town,  Dewsbury. 

F.d wards,  G.,  Stockport  Road,  Manchester. 

Gardner,  A.  W.,  Auckland,  N.Z. 

Gibson,  Robert,  Hulme,  Manchester. 

Keith,  John,  Leeds. 

Kinninmont.  A.,  Glasgow. 

Laidlaw,  Walter,  Denny. 

Ije  Broc(|,  P.D.,  Jersey. 

Lonsdale,  A.  W.,  Rangoon,  Burmali. 

Macfarlane,  A.  Y.,  Kdinburgh. 


Ma.?on,  W.  D.,  Grimsby. 

Maston,  G.,  Hartlepool. 

McCaul,  J.  &  G.,  Londonderry. 

McRae,  Alexander,  Edinburgh. 

Noljle,  A..  Galashiels. 

Pattison.  H.,  Coleham,  Shrewsbury. 

Qniray,  W.  D.,  Belfast. 

Rand,  E.,  Wagga-Wagpa,  New  South  Wales. 

Senior,    Harold,    Norwood  Lane,  London, 

S.E. 
Sibthorpe,  S.,  Wolverhampton. 
Smith,  Albert,  llfracombe. 
Taylor,  W.  G.  Hungerford. 
Todd,  Joe,  Carlisle. 
Wn.lton,  M.  F.,  Sowerby  Bridge. 
Waterhouse,  A.,  Dewsbury. 
Willis    &    Wootton,    Westminster   College, 

London. 
Wing-,  r.pwis,  Chislehurst. 


SOLE  AGENTS : - 
GLASGOW  APOTHECABIES'  COMPANY,  Virginia  St„  Glasgow. 
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ADVEirriSEMEXTS. 


W.  J.  LEMAITRE  &  CO., 


SUCCESSORS     TO 

7^ 


m 

gpOP  FIWERg,  C^gE  M/IKEI^g  q  WRITER^, 

Luke  Streat,  Briislifield  Street,  Bisliopsgate,  and  at 
6G,  reiitouYille  Eoad,  London,  N. 

Particulars  of  Kid^ton's  Prize  Dispensing  Counter  &  Illustrated  Lists  upon  application. 

GLASS    BOTTLES. 

MEDICAL,    DISPENSING,    AND   OTHER    KINDS. 

KILNER     BROTHERS, 

No.   21,   GREAT   NORTHERN    GOODS   STATION 
KING'S  CROSS,  LONDON,  N. 


Illustrated  Price  Lists  on  application. 

PRIZE  MEDALS-LONDON,  1862;  PARIS,  1875;  PHILADELPHIA,  1876;  PARIS,  1878;  SYDNEY,  1879; 

MELBOURNE,  18S1. 

THE     "  DESIDERATUM  " 
MIXING      MACHINE. 

BRACHKR'S    PATENT. 


TESTIMONIALS   AND   PARTICULARS 

ON    APPLICATION    TO    THE    MANUEACTDEEHS, 

P.  E.  BRACHER  &  Co.,  77,  High  Street,  Wincantou. 

SMALL    PATENT 

TINCTURE  PRESS. 

Sizes,  2  Quarts  and  4  Quarts.   Prices,  24s.  and  30s. 

This  illustration  shows  the  cylinder  tijjped  back  ready  for 
fillintr.  The  inside  of  the  cylinder  is  enamelled,  and  will  not 
lie  affected  by  acids.  Maybe  used  with  or  without  perfor- 
ated extra  cylinder. 


rOB  FULL  PABIICULAKS  APPLY  TO 

JOHN    H.   LADD   &   CO., 

U6,  QUEEN  VICTORIA  ST.,  LONDOX,  E.C, 


ADVERTISEMENTS. 
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75. 


HUNTS 
PAPER 


OTTLE 


per 
gross. 


Made  of  superior  strong  papers  by  machinery  patented 
in  England,  France,  Germany,  and  America. 

Pleated  in  a  style  impossible  to  imitate  by  manipulation. 


Price  List. 

Nos.  0  to  5  (Draclims  to  10  oz.) 

(3  Pints       

39  Quarts 

Tlio   stock   colours  are   Red,  Blue,   Green,  Orange,  Violet,  Groy, 

and  White. 
Stamping  Name  and  Address,  6d.  per  gross  (miuimnm  10  gross). 


1/-  per  gross. 

1/4       „ 

91. 


HUNT'S    BOTTLE    CAPS 

Can  tie  more  rapidly  fastened  on  dispensing  bottles  with  elastic 
hands  hy  means  of 


Prices  :  Sticls,  2d.  each  ;  Elastic  lands,  4(?.  per  gross. 


SOLD    BY    ALL    DRUGGISTS'    SUNDRIESMEN ; 

AND    r.Y 

W.    F.    HUNT    &.    CO., 

3,  4,  Sc  5,  LITTLE  WINDMILL  STREET,  LONDON,  W. 

Manufactory:    MARSEILLES. 


coo 


ADVKBTISKMENTS. 


K.'SriDE,       ISLE       OF       -WIOHT. 
RECOMMENDED     BY     EMINENT     PHYSICIANS. 

HOPGOOD  &  CO.'S  N.  &  S.  HAIR  CREAM. 

Sold  ly  Chemists  and  Perfumers,  in  Bottles  at  Is.  6d.,  2s.,  2s.  6d.,  3s.  6d.,  5s.,  and  lis.,  each. 
HOPGOOD  &  CO.'S   SEDATIVE  COLD  CKEAM.  6d.,  Is.,  and  2s.  6d. 

EWBANK'S   ROYAL   PLATE  POWDER 

For  Silver  and  Electro  Plate. 

6d.  and  Is. 


EWBANK     LEEFE    (Silversmith), 
2S©,     C3- O  S  AA7- E  I_.  L     I^O.^D,     EOnSTrJOlT. 

HAYWOOD'S    SURGICAL    APPLIANCES. 


DRUGGISTS'  SUNDRIES, 

INDIA-RUBBER  GOODS,  ETC. 


Greatest  attention  paid  to  Sjn'cial 
Ordrr-s;  wliich  are  invar iahhj  forwarded 
iwr  return  of  2>ot:t. 


J    S.  HAYWOOD,   Castle  Gate,  Noliingham. 
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ADVERTISEMENTS. 


GOLD   MEDAL,  ADELAIDE,  1881. 


ESTABLISHED   1824 


^   NEED  HAMS   < 

POLISHlSflR  PASTE 


TO     BE.      THE       BEST 


PICKERINCS 

rURNITURE  POLISH 


PLJLTE  Fo^^rDIiIi  Sc^^s 


SHEFFIELD 


JOSEPH  PICKERING  &  SONS,  Albyii  Works,  Sheffield. 


B.     ROBINSON, 

'jllanufactuving  (Tljanlst  anb  pistilkr, 

BREWER      OF      BRITISH      WINES, 

PENDLETON,      MANCHESTER. 

Proprietor  of  the  Concentrated  Waters,  Corn  Solvent,  Corn 
^^E^  and  Wart  Pencil,  Toothache  Syringe,  Empress  of  India's 
"^       Bouquet,  etc.,  etc. 
2^.I>'. — Pi-i't'C  iNt  o/  S^eeiaXiiics  on  application. 

THE    ANGLESEY    ARTIFICIAL    LEG. 

The  only  MEDAL 

Awarded  at  the 

Vienna  Exhibition, 

1873. 


Si'cond  Edition,  prkr.  In.  Gd. 

GRAY  ON  ARTIFICIAL  LIMBS. 

By  Mk.  GEAY,  Sole  Operator  to  the  late  Field-Marshal  the 
Marquis  of  Anglesey,  KG.,  and  Sir  Thomas  St.  Vincent 
Trowbridge,  Bart.  Dedicated,  by  special  permission,  to  Sir 
B.  C.  Brodie,  Bart. 

H.  EENSHAW,  356,  STRAND. 


Mr.  Gray's  extensive  practice  enables  him  to  make  Arti- 
ficial Limbs  only,  and  their  success  is  acknowledged  to 
stand  unrivalled. 


PHILIP    GRAY, 
ARTIFICIAL    LIMB    MAKER, 
7,    CORK    STREET,   BURLINGTON    GARDENS,   LONDON,  W 


ADYEUTISEMENTS.  G03 


OAKEY'S  SILVERSMITHS'  SOAP. 

(Nox-Mercurlvl.) 

Tho  best  and  cheapest  article  for  cleaning  and  polishing  without  waste  or 

dirt,  silver,  electro-plate,  Britannia  metal,  tin,  ^iuc,  plate  glass,  marble,  gar, 

globes,  lustres,  windows,  etc.     Tablets  6d.  each. 

Guaranteed  perfectly  free  from  mercury  and  other  injurious  ingredients 

frequently  used  in  the  mani;facturo  of  plate  j'owder. 


OAKEY'S  WELLINGTON   KNIFE    POLISH. 

Prepared  expressly  for  the  Patent  Knife  Cleaning  Machines,  India  Paibber 
and  Buff  Leather  Knife  Boards.  Knives  constantly  cleaned  with  it  have  a 
brilliant  Polish,  equal  to  new  Cutlery. 

Packets  3d.  each,  Tins  6d.,  Is.,  2s.  6d.,  and  4s.  each. 


OAKEY'S  WELLINGTON  BLACKLEAD 

Imparts  an  immediate,  brilliant,  and  lasting  polish  to  all  kinds  of  stoves,  iron- 
work, etc.     No  waste,  dirt,  or  dust  in  the  use,  adheres  at  once  to  the  stove. 
Solid  blocks,  Id.,  2d.  and  4d.  each,  and  Is.  boxes. 


OAKEY'S  POLISHING  PASTE, 

For  cleaning  brass,  copper,  tin,  pewter,  etc.,  etc. 
Boxes  Id.,  Tins  2d.,  Pots  6d.  and  Is.  each. 


OAKEY'S  FURNITURE  CREAM, 

For  cleaning  and  polishing  furniture,  patent  leather,  oilcloth,  etc. 
Bottles  6d.  and  Is.  each. 


OAKEY'S  BRUNSWICK  &  BERLIN  BLACK, 

For  beautifying  and  preserving  stoves  and  all  kinds  of  iron  work. 
Bottles  6d.,  Is.  and  2s.  each. 


WHOLESALE: 

JOHN  OAKEY  &   SONS, 

Manufacturers     of    Emery,     Emery     Cloth,     Blacklead, 
Cabinet  Glass  Paper,  etc. 

WELLINGTON     EMERY    AND    BLACKLEAD    MILLS, 
WESTMINSTEa-BPJDGE  ROAD,  LONDON,  S.E. 


PRIZE    MEDAL    AWARDED,   PHILADELPHIA    EXHIBITION,    1876. 
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ADVEUTISEMENTS. 


DINNEFORD    &    GOl     The  original  patentees) 

Beg  to  announce  that  they  have  resumed  the  Manufacture,  on  their  own  premises 
and  with  Improved  Machinery,  of 

Horse-Hair  Friction  Gloves,  Belts,  Bath  Brushes,  Oxford  and 
Cambridge  Pads,  &c.,  &c. 

In  white,  grey,  and  black  hair,  of  various  decrees  of  hardness,  to  suit  the  most  delicate, 
without  risk  of  injury  to  the  skin. 

ViTHOLESALE    PRICE    LIST. 


LADY'S  AND  GENT'S  FLESH 
GLOVE  Jn  Pairs). 
No.  1  size,  36s. ;  No.  2,  40s. ;  No.  3,  4.28. 
per  doz.  pairs.    Retail,  5s. 


PHINCE  OP  WALES  BATH 
GLOVE. 

For  wet  or  dry  use.    21s.  per  doz.  Retail 
2s.  6d.  each. 


CLARENDON  FLESH  RUBBER. 

Hair  on  both  sides.     One  surface  is  soft,  the 

other  hard;  either  may  be  used  for  friction. 

24.';.  per  doz.     Retail,  3s.  6d.  each. 


ARMY  BATH  PAD. 

For  wet  or  dry  use.     Hair  on  both  sides 

A  luxury  for  the  Bath.     12s.  per  doz. 

Retail,  2s.  each. 


OXFORD  WASHING  PAD. 

For  cleaning  and  softening  the  hands,  and  for  the  bath.     In  1  doz.  boxes;  8s.  per  doz. 
Retail,  Is.  each. 
ALEXANDRA  BATH     f 

BRUSH.  i  .      _— =___=_^ 

-ALEXANDRA. 

Hair  on  both  sides,  on  a  long    t  . 
handle.   24s.  per  doz.    Retail,    L...„ 

2s.  6d.  each.  1^^.  _^^^_   .-,  ,..j.' 

CAMBRIDGE   PAD. 

Hair  on  both  sides;  for  softening  the  hands  and  for  the  bath,  12s.  per  doz.  Retail,  Is.  Cd.  each. 


THE  DEMIDOPF. 

12s.  per  doz.    Retail,  5s.  each. 


FLESH  STRAP  OR  BELT,  AND  BATH  STRAP. 

L\T)iEs'  quality,  light  hair  and  soft  pile.     Gknts'  quality,  black  or  grey,  and  pile  of  various 
degrees  of  hardness.     42s.  per  doz.     Retail,  5s.  each. 


180,    NEW    BOND    STREET,    LONDON,    W. 

MANUFACTORY;    FOLEY   WORKS,  OGLE   STREET,    MARYLEBONE, 
Wholesale  Agents :   MAW.  SON  &  THOMPSON,  11  &  12.  Aldersgate  Street,  E.C 


ADVERTISEMENTS. 


GOo 


KENT'S    BKUSHES 

FOR  OYER  ONE  HUNDRED  YEARS  HAYE  BEEN  CELEBRATED  FOR 
THEIR  DURARIETY   AND   SOUNDNESS, 


TOOTH  BRUSHES. 


Double  Tooth  and  Sponge. 


G 


C.  3    KENT    R   CS     LONDON 


iilM 


*(3f.V5 


a 


Mb.  Pieerepoint's  Patteex. 

G.  B.  KENT  &  SONS  have  Special  Patent  Machinei-y  for  the 
Manufacture  of  Tooth  Bru.shes.  The  colour  of  the  Bone  and 
Bristle,  also  Workmanship,  is  unsurpassed. 


NAIL  BRUSHES  IN  BONE,  WOOD,  AND  IVORY. 


HAIR  BRUSHES  IN  IVORY,  WOOD,  AND  BONE. 


fe^^i^^ 


COMBS    IN    INDIA-RUBBER,    SHELL,    IVORY. 

IMPORTERS  OF  SPONGES  FOR  TOILET,  BATH,  AND  STABLE   PUR- 
POSES.   SPONGE  BAGS  AND  CHEST  PROTECTORS  IN  ALL 
SIZES  AND  MATERIALS. 

WASHING    GLOVES    OF   ALL    KINDS,    &c.,    &c.      SPONGES  ON  STRINGS. 

11,  GREAT  MARLBOROUGH  ST.,  LOiNDOX,  W, 

IUif<trnted  Catalor/ue  post  free  on  application. 

ESTABLISHED  1777. 
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LINEHAM'S  REGISTERED  HAIR  DRESSING  BALSAM 

is  unequalled  for  removing  Scurf  and  preventing  Baldness,  perfumed  with 
Otto  of  Eoses,  invaluable  for  Headache  or  Hot  Climates.  Encased  in 
bottles,  U.S.,  and  an  enlarged  size,  with  Patent  Sprinkler,  containing 
nearly  three  small  ones,  22.s-.  per  doz. 

LINEHAM'S  NEW  BRITISH  EXCELSIOR  PREMATURE 
GREY  HAIR  REGENERATOR.  A  marvellous  Restorer,  will 
not  injure  the  health  or  soil  the  dress.  Uneciualled  for  quahty  and  price. 
In  large  bottles,  lO^.  or  IS-v.  per  doz. 

LINEHAM'S    INSTANTANEOUS    WHISKER    OR    HAIR 
DYE.      Harmless  and  efficient.     In  cases,  with  instructions,  Ss.,  18s., 
and  2Gs.  per  doz.     Easily  applied  ;  ready  mixed  for  use  in  one  Preparation. 
3Iay  he  ohiaiiwd  throxKjli  aiuj  Wholesale  House. 


P.  A.  STEVENS,  Chemist  and  Surgeon  Dentist, 

70,  Hyde  Road,  Hoxton,  and  Woodberry  Town  Pharmacy, 
Seven  Sisters  Road,  Stamford  Hill   London,  N. 


II, E  PROI'IUKl'dU  AXD   MAKi: 


PREPAEED  SILVERY  WHITE  GUTTA  PERCHA  ENAMEL 
REGISTERED— NO.  3745.  For  Stopping  Decayed  Teeth. 

SILVERY  WHITE  GUTTA  PERCHA  ENAMEL.— 3G  squares  in  a  box,  to  retail  at  Id.  each; 

wliolesalc  price,  l.s.  per  box. 
SILVERY  WHITE  GUTTA  PERCHA  ENAMEL.— On  show  cards  of  i  gross,  to  retail  at 

Id.,  at  6.S-.  per  gross. 
SILVERY  WHITE  GUTTA  PERCHA  ENAMEL.— 12  sticks  in  a  glass-lid  bos,  to  retail  at 

3d.;  wholesale  price,  l.*:.  3d.  per  box. 
SILVERY  WHITE  GUTTA  PERCHA  ENAMEL.— 12  sticks  in  a  glass-lid  box,  each  stick 

encld.'ied  in  a  gelatine  or  gilt  case;  wholesale  price,  2s.  per  box. 
SILVERY  WHITE  GUTTA  PERCHA  ENAMEL.— 12  boxes  on  a  show  card,  to  retail  at  Gd. 

per  box  ;  wholesale  price,  3.s.  (id.  per  card  in  a  box. 
SILVERY  WHITE  GUTTA  PERCHA  ENA]\IEL.— In  1-oz.  sheet,  12s.  per  doz. 
SILVERY  WHITE  GUTTA  PERCHA  ENAMEL.- In  1-oz.  sheet,  S.'*.  6d.  each. 

P.  A.  S.  can  supi'ihj  ihe  ahovc  to  Wholesale  Houses,  m  any  quaniUy,  vjith  tlicir 

name  stamped  upon  each  piece,  cut  in  siicl;s  any  Icivjth. 

The  above  to  be  obtained  of  all  Wholesale  Houses.  Price  List  and  Samples  sent  post  free. 

SPECIAL  NOTICE.— The  words  SILVERY  WHITE  GUTTA  PERCHA  ENAMEL  are 

registered  as  .a  Trade  Mark,  and  will  be  protected. 


FOULKESfCtMENT 

AS  USED  IN  AUTHECOVERNMENT  MUSEIJMS. 


I  Suited  for  any  substance,  from 

jlass    and    china    to   leather, 

I  wood,  or  iron,  and  the  articles 

j  joined  bear  washing  in  boil- 

;  water, 

The  large  range  of  materials  to  which  this  cement  is  applicable,  its  transparency,  strength, 
and  facility  in  use,  and  the  readiness  with  which  it  adheres,  renders  it  without  doubt,  THE 
MOST  USEFUL  EVER  INVENTED.  It  is  equally  applicable  to  articles  of  the  coarsest 
or  the  most  delicate  construction. 

The  great  success  which  attended  its  introduction,  now  more  than  20  years  ago,  has  given 
rise  to  a  host  of  imitations,  under  as  many  various  titles,  some  of  these  being  of  an  ex- 
ceedingly crude  character,  and  most  unsatisfactory  to  both  vendor  and  buyer.  The  above 
celebrated  Cement  is  uniformly  prepared  and  neatly  put  up,  and  is  guaranteed  to  remain 
unchanged  in  any  climate. 

Professor  Ar.cnr.R,  Edinburgh. — "I  have  invarlahhi  found  yotirs  siipci'i'or  to  all  others,  and 
have  extensiochj  recominondcd  its  use  to  ait  mij  friends." 

Sold  in  Bottles  at  6d.  and  Is.  (equal  to  3  of  the  small). 


TO  I  LET&  NURSERY 

POW  D  E  fl. 


Impalpable  and 
Delicately  Pebfumed. 


This  uui(|ue  Powder  possesses 
the  emollient  properties  of  ful- 
ler's earth, free  from  colour,and 
in  a  high  condition  of  purity. 

Sold  in  Boxes  at  Is.  and  6d. 

Wholesale  at  the  Patent  Meilicine  Houses  and  Druggists'  Sundriesmen  ;  or  from 

^W.  J.  FOULKES,  Operative  Chemist,  Birkenhead. 


ADVERTISEMENTS. 
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JEWSBURY  &  BROWN'S 


CELEBliATED 


ORIENTAL  TOOTH  PASTE. 

In  use  in  tlie  highest  circles  half  a  century  for  cleaning-, 
beautifying,  and  preserving  the  teeth  and  gums. 

Sole  Proprietors  and  Makers,  JEWSBURY  &.  BROWN,  Manchester. 

WHITE  &  SOUND  TEETH  INSURED,     ^j^^  ORIENTAL  TOOTH  PASTE  is 

composed  ouly  of  vegetable  substances, 
blended  with  fragrant  compounds.  It 
is  distinguished  by  its  extraordinary 
efificacy  in  removing  tartar,  insuring  to 
the  teeth  the  most  BEAUTIFUL  and 
PEAELY  WHITENESS,  and  imluciug 
a  healthv  action  of  the  gums.  Tlie 
ORIENTAL  TOOTH  PASTE  giv(  s 
peculiar  fragrance  to  the  breath,  and 
will  preserve  the  teeth  and  gums  to 
OLD  AGE.  Pots  1.S-.  6(L,  ur  Ihmhle 
Size,  2s.  G(/. 

Of  all  Perfumees  and  Chemists. 

CAUTION.    Observe  the  name  and  address  on  the  Pots,  also  the  Trade 
Mark  (J.  &  B.  in  a  double  triangle).    "Without  these  none  are  genuine. 

DR.  C.    R.   COFFIN'S 

AMERICAN     DENTIFRICE. 


Prepared  only  by  WILLI  AM  DARLING,  Chemist,  Manchesigr. 

May  be  had  from  S.  Maw,  Son  &  Thompson  ;  Baeclay  &  Sons  ; 
F.  New0ery  &  Sons  ;  Sanger  &  Sons  ;  and  any  "Wholesale  House  iu  London, 


Price  2s.  per  box,  and  family  jars,  10s.  each, 

MESSRS.  STONE  &  DOMINY, 

Dentists   and  Manufacturers, 

35  &  48,  ST.  MARTIN'S  LANE,  LONDON,  W.C, 

Execute  Mechanical  work,  Teeth  plate  and  materials  inclusive,  at  per  Tooth, 
2s.  6d.  Their  connection  personally  requiring  the  services  of  a  Dentist  is  treated 
as  Professional,  and  charged  Mechanical  prices. 

The  Mechanical  Department  and  Mamtfaclonj  is  at  48,  and  the  Operative 
and  Surgical  Dentistry  more  especially  at  35,  under  Mr.  Dominy. 
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E.  H.  THIELLAY'S 

EAU  FONTAINE  DEJOUVENCEj  GOLDEN; 

OR,   GOLDEN    HAIR    FLUID, 

For  rapidly  changing  Dark  Hair  into  Flaxen  or  Sunny  Shades. 

N.B. — -This  article  is  now  put  up  in  round  bottles,  instead  of  flat  squares  ;  the 
glass  is  extremely  strong,  hermetically  stoppered  (Patent),  and  calculated  to 
resist  the  strongest  possible  pressure  of  the  liquid  when  in  hot  climates. 

There  are  only  three  sizes  issued  at  present,  namely — 

Contents       63  grammes,      125  grammes,      250  grammes. 

Price  3,6  6f-  10  6  per  bottle. 

Wholesale      21-  36/-  63/- per  dozen. 

The  Contents  being  respectively  yj,  \,  J  of  a  litre. 

Subject  to  quantitative  discount. 


EAU    FONTAINE    DE    JOUVENCE 

IN     EVERY    SHADE. 

Auburn.  Dark.  Brown. 

Bl.\ck.  Progressive.  Eestorer. 

Eestaurative  and  Speciale. 
WHOLESALE  DESCRIPTIVE  PRICE  LIST  ON  APPLICATION. 


EUCALYPTIA.  ]  COMPANION. 

MOUSQUETAIRE.  CREAM  OP  LILIES. 

ARABIAN  FLUID.  1  AQUA  MYSTERIOSA. 

E.  H.  THIELLAY,  Parfumeur-Chimiste, 

CHARING   CROSS    HOTEL,    LONDON. 


EXPORT    MANUFACTORY    AT    NEW    CROSS,    KENT, 
BONDED    WAREHOUSE    AT    RED    LION    WHARF. 


Shippers  and  Merchants  supplied  on  the  usual  Terms,  and  at  a 
considerable  reduction  for  export  in  Bond. 


ADVEUTISKMENTS.  (M) 

SCHWEITZER'S     COCOATINA. 

AxTi-DYsrEi'Tic  Cocoa  on  Cuocolate  Powijei:. 

GUARANTEED   PURE   SOLUBLE  COCOA  of  the  Finest  Quality, 
without  Sugar  or  any  Admixture. 


Cocoatina  is  the  highest  class  of  Soluble  Cocoa   or  Chocolate, 
with  the  excess  of  Fat  extracted  Mechanically. 

Being  all  Cocoa  it  is  four  times  the  strength  of  preparations 
thickened  yet  weakened  with  arrowroot,  starch,  etc.,  aud  in 

reality  cheaper. 
Made  instantaneously  with  boiling  water,  a  teaspoonful  to  a 

breakfast  cup,  costing  less  than  a  halfpenny. 

The   Faculty   ijrouounce   it    "the   most  nutritious,  perfectly 

digestible   beverage "    for   Breakfast,   Lun'cheon,   or  Suppei:, 

aud  invaluable  for  Invalids  and  Children. 

It  keeps  in  all  climates,  aud  is  palatable  without  milk. 

COCOATINA  FLAVOURED   WITH  VANILLA  is  the  most 
delicate,  digestible,  cheapest  Vanilla  Chocolate,  and  may  be  taken  when  richer 

Chocolate  is  prohibited. 
In  air-tight  tin  Canisters  at  Is.  &d.,  Sa.,  5s.  6(/.,  etc.,  by  Chemists  and  Grocers. 


H.  SCHWEITZER  &  Co.,  10,  Adam  Street,  Adelphi,  London,  W.C. 
a\d  all  wholesale  houses. 

MARIL'S  FINE  COGNAC  BRANDIES. 

*      Carte  Bleue 

d'Or 

Blanche 


4 

years 

old. 

7 

5) 

n 

10 

)) 

') 

Wholesale  Agents  :-W.  H.  CHAPLIN  &  CO., 

C    10,    VILLIERS    STREET, 
LONDON  :   ]  axd 
(  39  AND  40,  MARK    LANE. 

EUGENE  RIMIEL,  Perfumer  to  H.R.H.  the  Princess  of  Wales. 

White  Heliotrope,  Malvetta,  Meadow  Violet  and  Eice  Powder.    Velveteen, 

Flowers,  Jockey  Club,  Ess.  Boquet,  New    ,    a  superior  imperccptiijle  toilet  powder. 


Mown  Hay,  Ihlang-Ihlang,  and  other 
choice  perfumes  for  the  handkerchief. 

Toilet  Vinegar  of  world-wide  celebrity. 

Toilet  Water,  Lavender  Water. 

Florida  Water,  Eau  de  Cologne. 

Lime  Juice  and  Glycerine,  the  best 
preparation  for  the  Hair. 

Philocome,  Australian  Hair  Wash. 

Windsor,  Glycerine,  Honey,  Trans- 
parent Coal  Tar,  and  other  Soaps. 


Rimmel's  Lotion  for  the  complexion. 

Aquadentine,  a  fragrant  floral  extract 
for  cleansing  and  whitening  the  teeth. 

Aromatic  Ozonizer,  a  frnprant  powder, 
producing  by  simple  evaporation  the  healthy 
emanations  of  the  Pine  and  Eucalyptus. 

Fancy  Crackers.  Scent  Cases,  Christ- 
mas Cards,  Sachets,  Valentines,  etc. 


(7^31  Toiht  Waters  and  Perfumes  Shipped  in  Bond,  at  a  great  reduction. 

tBADE^SMMARir,  ^  complete  Illustrated  List  on  application  at  the 

Z^^*^^'  WHOLESALE  &  SHIPPING  'WAREHOUSE,  96,  STRAND,  LONDON. 


GIO  ADVEKTISEMENTS. 

blTrro^w's 

MALVERN   WATERS. 

W.     &    J.    BURRO^^^,     Malvern. 

PURE  AERATED  WATERS, 

T.    &   F«    J«    TAYLOH, 

Estahlbhed  1835. 

KREUZNACH-MOTHERLYE   AND    SALT, 

ST.     MORITZ    WATER,    &c.,    &c., 

At  Wm.   SGHAGHT   &    Co.,   Importers, 

26,  FINSBURY   PAVEMENT,  LONDON,  E.G. 


BRADLEY  &  BOURDAS'S 

Albatum  or  White  Rouge,  for  Cleaning  Gold,  Silver,  and  Plated  Goods. 

Since  its  introdnction  as  a  substitute  for  the  ordinary  Rouge,  a  quarter  of  a  century  ago, 
the  sale  has  amazingly  increased  both  at  home  and  abroad.    A  trial  is  only  needed  to  prove 
its  superiority  over  other  Plato  Powders  in  use.     Sold  in  Boxes  at  Is.  and  2.s-. ;  Tins,  6s. 
6,   Pont  Street,  Belgrave  Square,  and  48,   Belgrave  Road,  London,  S.W. 


By  Royal  '^fi^M      Letters  Patent. 

NELSON'S 

EXTRACT  OF  MEAT 

FOE 

SOUPS,    GRAVIES,    &c. 

In   One    Ounce    Packets,    to    Retail  4d.   each. 


GEO.  NELSON,   DALE   &   CO., 

14,  DOWGATE  HILL,  LONDON,  E.C. 


ADVERTISEMKNTS.  611 


NELSON'S 

PURE  BEEF  TEA 


CONTAINS    BOTH 


ALBUMEN    AND    FIBRIN. 
Sold  in  Half-pint  Packets,  6d.  each. 


GEO,    NELSON,    DALE   &   CO., 

14,  DOWGATE  HILL,  LONDON,  E.G. 

GOLD   MEDAL,    PARIS,    1878. 

First  Degree  of  Merit  and  Medals,  Sydney,  1880, 
Melbourne,  188L 


FRY'S    COCOA 

EXTRA.OT 

Is    guaranteed    to    be    perfectly   pure   Cocoa    only,   the 
superfluous  oil  extracted. 

"  If  properly  prepared,  tliere  is  no  nicer  or  more  wholesome  preparation  of 
Cocoa." — Food,  Water,  and  Air,  Dr.  HassalIj. 

"  Pure  Cocoa,  from  which  a  portion  of  its  oily  ingredients  has  been  extracted." 
— Chas.  a.  Cameron,  M.D.,  F.ll.C.S.I. 

"It  is  strictly  iniro,  and  well  manufactured  in  every  way." — W.  W.  Stodpart, 
F.I.C.,  F.C.S.  ■  

Try   also    PRY'S    CARACAS    COCOA— "A   delicious   pre- 
paration." 

J.  S.  FRY  &  SONS,  BRISTOL  AND  LONDON. 
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ADVERTISEJIEXTS. 


BINGliEY'S  .  SODA  WATER 
~  SELTZER. 

j-j       ;\pOTASS. 
^^/         rLEMONADE. 
...,v...  LITHIA,  &c. 


.ANALYSED 


MA^lJFACTURtD     E-- 


JOHN  BINaLEI,  Pharmaceutical  Chemist, 
NORTHAMPTON. 

"FIELD'S    REPORT  will  be 

.  FOR.WARDED    BY    POST   ON    APPLICATION. 


MILLS'    BOUKNE    WATERS, 
Soda,  Seltzer,  Potash,  Lemonade,  Lithia,  and  Aerated  Waters.     Prepared  with  the   cele- 
lirated  Artesian  Well  Water,  from  a  great  depth,  neither  cistemed  nor  exposed  to  the 
atmosphere,  and  FREK    FROM    ALL   CONT.UIINATIOX.      Terms,    Price,  and  Agents 
appointed  upon  application  to  R.   M.    MILLS  &  CO.,  Mannfacfurers,  Bonrne. 

LoNDox  Agents.— Messrs.  Dysox  &^  AKKixsT.iLL.  Chemists,  21,  Gloucester  Road,  South 
Ken.sington ;  Mr.  E.  C.  Peeks,  Chemist,  1,  Sloane  Square;  Messrs.  Padgett  &  Sox,  Wine 
Merchants,  27,  Motcombe  Street;  Messrs.  J.  Hakdy  i:  Co.,  Chemists,  42,  Fenchurch  Street 
Corner  of  Mincing  Lane ;  Messrs.  Ixgram  &  Rotlk,  Queen  Victoria  Street. 

ROYAL     GERMAN    SPA, 

QUEEN'S    PARK,    BRIGHTON. 


UNDER  THE  PATRONAGE  OF  HER  MAJESTY. 


ESTABLISHED  1825. 


STRUVE    &    CO., 

THE  ORIGIXAL  AXD  ONLY  GENUINE  MANUFACTURERS  OF 

BRIGHTON  SELTZER  WATER  AND  OF  PYRO- 
PHOSPHATE OF  IRON  WATERS. 

The  purest,  most  deiicious  and  most  refreshing  of  all  Tonic  Waters,  prepared  with 

Distilled  "Water. 

"  They  have  the  advantage  of  certain  and  invariable  composition."— Laiicef. 

"Long  use  establishing  their  excellence  beyond  doubt." — Movning  Post. 

"  Highly  appreciated  as  the  best  article  which  it  is  possible  to  turn  out." — Morning  Post. 

"2i,  Eatox  Place,  Brightox. 

"  Gkntlbmex, — Your  Pyrophosphate  o£  Iron  Water  is  not  only  an  excellent  tonic,  but  is 
also  a  very  delicious  and  refreshing  beverage  for  ordinary  use,  both  for  invalids  and 
delicate  persons  generally.  Moreover,  in  drinking  it  one  feels  the  comforting  confidence 
that  being  prepared  with  distilled  watek  one  runs  no  risk  of  being  half  poisoned. 

"  Believe  me,  yours  ver.v  truly, 

"  Messrs.  Stsvvb  &  Co.  S.  Barker,  M.D." 


ADVERTISEMENTS. 


C13 


WHOLESALE    ONLY. 


INGRAM    &    ROYLE, 


1881. 


119,   QUEEN   VICTORIA   STREET,   LONDON,   E.C 
Warehouses— 226  and  227,  Upper  Thames  Street,  E.C. 

West  of  England  Branch— BATH  BRIDGE,  BRISTOL.     (Separate  Price  List.) 


price  iCist  of   foreign  |lutiinil  ghtcriil  Milter.^,  etc. 


Aesculap  

Aix-la-Ch.apelle  

*Apollinaris      (Glass) 

Do (Stone) 

5  '/-  iliscMuiit  oil  orders  for  20  hampers. 

Bellthal 

Bethesda  

Bilin 

Birmenstorf  

Bonnes   

Bourboiile,  La 

Carlsbad.    

Contrexeville    

Ems  

Fachingen  

*Friedrichsliall  

Giessliubler   

*Harrogate   

Homburg 

*Hunyadi-Janos  

Kissingen    

*Kreuznacti  

Marienbad 

*Missisquoi  

*Orezza 

*Pullna 

Roisdorf   

Rosbach.    

Saint  Galmier  

Schwalbach   

Seltzer    

Spa 

*Tarasp    

Taunus  

Vals  

Vichy (de  I'Etat) 

Victoria  Ofner 

Wildungen    

Wilhelm's  Quelle 

*Woodhall 


PKOPERTIES. 


Saline,  Aperient 

Sulphurous   

Acidulated,  Gaseous  .. 
Do 


TBADE   PBICES. 


Do 

Alkaline 

Do.         Acidulous 

Alkaline" 

Sulphurous  

Arsenical   

Alkaline  and  Purgative 

Do 

Do 

Acidulated,  Gaseous... 

Saline,  Aperient 

Alkaline,  Fen-uginous. 

Sulphurous  

Saline,  Gaseous  

Do.    Ai3erient 

Alkaline,  Gaseous 

Iodized   

Alkaline  Purgative    ... 

No  Analysis  given 

Ferruginous 

Saline,  Purgative  

Acidulated,  Gaseous ... 

Do 

Do 

Ferruginous 

Acidulated,  Gaseous... 

Ferruginous 

Alkaline,  Saline 

Acidulated,  Gaseous  .. 
Alkaline,  (jaseous,  &c 

Do 

Saline,  Aperient 

Alkaline 

Acidulated,  Gaseous .. 
Iodized   


Per  dozen.      11  Per.  Orig.  Pkg 


Botts. 

13/6 

15/ 
6/3 
6/3 

5/ 
12/ 

6/ 
12/ 
12/ 
11/ 

9/6 
10/ 

8/ 

6/ 
11/ 
11/ 

7/ 
10/ 
16/6 
11/6 
11/ 
10/ 
23/ 
12/ 
12/ 

6/ 

5/ 

5/6 

8/ 

6/ 

9/ 
11/ 

6/ 

8/6 

8/6 
13/6 
11/ 

6/ 

8/6 


Botts. 

Botts. 

54/ 

60/ 

5/ 

23/ 

5/ 

22/ 

4/ 

19/6 

5/     ' 

23/ 

44/ 

9/      ' 

48/ 

42/ 

38/6 

38/ 

30/ 

4/ 
7ifi 

23/ 
*26/ 

136 


8/6 

4/ 

6/ 

4/ 

5/ 
7,'6 


21 

*20 
40 

*30 
45/ 

*26; 
40/ 

*45/ 

*28/ 

*36/ 
23/ 
19,6 
21/ 
30/ 
22/ 
36/ 

*27/ 
23/ 

32; 

31 

"27 ; 
43 
22, 
23 


Botts. 


*36/ 
17/6 

30/ 

36/ 

35/ 


16/ 
*36/ 
29/ 


50/ 


'25/ 

30/ 

24/ 
15/6 


36/ 
27/ 


34/ 
*26/ 


*  Original  Packages  of  Apollinaris,  Glass  \  botts.,  contain  100.  Friedrichshall,  30  botte. 
or  60  ^  botts. ;  Harrogate,  30  botts.;  Hunyadi-.Ianos,  25  botts.  or  50  4  botts. :  Kreuznach, 
30  botts. ;  ilissisquoi,  24  botts.  ;  Orezza,  30  botts. ;  Pullna,  40  botts.  or  V)  \  botts. ;  larasp, 
30;  Victoria  Ofner,  25  botts. ;  Woodhall,  36  botts.  or  72  i  botts.  With  these  exceptions  all 
original  Packages  contain  each  .50  botts.  or  \  botts. 

Mineral  Salts,  PastiUrt,  ct<:.,  of  CarUhad,  Marienbad,  Kreuznach,  Viclii/,  rte. 
Tr.KMH—Apollinarix,  iiet  cash,  except  on  orders  for  -JO  p:iL-kMt,'es,  subject  to  5  per  cent,  disrovint.     Unny.-idi-.Iiinos, 
i  per  cent,  for  ciish.    All  other  Waters,  etc.,  are  subject  to  5  %  for  prompt  cash,  or  2i  in  quarterly  accounts. 

Deliveries  in  London  daily,  FREE  Goods  for  country  carefully  packed  and  delivered  to  Wharves  or 
Rail.  All  breakages  or  shorts  must  be  claimed  of  the  carriers.  Order  from  New  Accounts  to  oe 
accompanied  by  Remittance  or  Reference. 

PRICE  LIST  AND  PAMPHLET  CONTAINING  FULLER  DETAILS  FORWARDED  ON  APPLICATION. 

The  above  prices  arc  subject  to  an>j  alteration  that  may  he  made  during  the  year. 
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N  ERAL 


NATURE. 


Time  and  Nature,  readers,  list  ye  1 
Hand  in  hand  may  cure  disease, 

When    the    strength    of    science    would 
be 
Powerless  to  render  ease. 

Thus  it  is  with  waters  flowing, 
Charged  by  Nature  they  remain, 

Ever  health  and  strength   bestowing, 
Granting  lease  of  life  again. 


Dripping,  dropping  from  theirfountains, 
Healing  virtues  forth  they  pour; 

Drawn  perchance  from  hills  and  moun- 
tains, 
Beds  of  minerals  and  ore. 

Thence  per  retail  on  they  wander, 

Guided   by  Physicians  great, 
Leaving  all  their  fountains  yonder, 

Life  and  health  they  reinstate. 


THE    SHELFANQER. 

Discovered  ty  a  Member  of  the  Royal  College  of  Snrgeons  of  England. 
WHOLESAXE  AGENTS  : 

INGRAM  &  ROYLE.   719,   Queen   Victoria  Street,  London,  B.C. 

This  natural  Antacid  and  Tonic  ilineral  Water  claims  to  be  a  most  valuable  medicinal 
beverage,  in  that  it  possesses  the  proper  proportion  of  the  Carbonates  of  JHof/iu'sin  and  Iron, 
which  can  neither  relax  nor  bind  the  system,  exertinjj  only  the  tonic  and  invigorating 
virtue  of  Iron  and  corrective  property  of  Magnesia.  The  proportion  of  these  most  im- 
portant ingredients  is  such  that  it  may  be  taken  as  ordinary  TaUe  Water,  being,  in  short,  a 
simple,  effective,  safe,  and  agreeable  Alkaline  Chahjheate.  It  is  particularly  recommended 
by  some  eminent  members  of  the  medical  profession  for  the  Goiifi/  Diathesis,  Ancemia, 
DeJiiiify,  and  Weal;  Diyeslion,  and  vrhen  a.  constitution  requires  Tonicity  and  Vigour.  Epiipp.-.-;/ 
and  Hemiplegia  have  been  materially  benefited  under  its  dietetic  use,  showing  it  to  be  of 
great  value  in  imparting  tone  to  the  nervous  system.  The  Water,  aerated,  may  be  procured 
from  the  above  Mineral  Water  Importers,  and  on  recommendation  of  medical  men  Ineallds 
of  the  upper  class  are  received  at  the  Spring,  where  the  climate  is  invigorating,  and  con- 
somption  unknown ;  and  in  a  county  where  "  more  than  80  persons  have  outlived  their 
100th  year  within  a  period  of  less  than  40  vears."— ir/n'fc's  History  of  Norfoll;. 
Extract  from  Analytical  RepoH  bi;  Prof.  Attfielb,  Ph.D.,  F.R.S.,'F.I.C.,  F.C.S.,  Prof,  of 
Practical  Cliem.istry  to  the  Pharmaceutical  Society  of  Great  Britain. 

"The  'Shelfanger'  is  a.  valuable  Magnesian  Antacid  and  mild  Chalybeate  Water." — JoHir 
Attfielx). 

From  Thos.  Colps,  Esq.,  M.D.,  M.R.C.P.,  Lond.,  Physician  to  the  Royal  UnifeA  Hospital, 
Bath. — "  The  Shelfanger  Mineral  Water  is  Antacid  and  Chalybeate.  I  would  therefore 
strongly  recommend  it  in  many  Dyspeptic  conditions.  Suppressed  Govt,  and  Anmmia." 

From  Chas.  Whitdy,  Esq.,  M.B.i  Leamington. — "I  am  much  inclined  to  believe  that  the 
Shelfanger  Mineral  Water  will  ere  long  become  a  popular  beverage  with  Gouty,  Debilitated, 
and  Anwmic  Invalids." 

From  Fbedk.  Thob^je,  Esq.,  M.R.C.S.,  etc.—"  I  have  tried  the  Shelfanger  Mineral  Water, 
and  find  that  it  possesses  all  the  characteristics  claimed  for  it,  audit  is,  moreover,  very  agreeable, 
which  cannot  be  said  of  most  Chalybeates." 

Retail  Price— 6s.  per  doz.  Half-Pints,  Bottles  included. 
PKOPKIETOB,  THE  SPA,  SHELFANGER,  NEAR  DISS. 

OF  ALL   CHBMISIS. 
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AD  V  E IITISEMENTS . 


"The  Queen  of  Table  Waters."— Br/f/s/i  Medical  Journal. 


EXTRACTS  FROM  RECENT  HOSPITAL  REPORTS. 


CHARING  CROSS  HOSPITAL. 


"Far  more  useful  and  beneficial  in  cases  of  feeble  digestion  and  initable 
stomach,  than  ordinary  Soda  Water." 

Alex.\nder  Silver,  M.D. 

GERMAN  HOSPITAL,  DALSTON". 

"  An  agreeable  and  refreshing  drink  foi'  invalids  and  convalescents." 

A.  Walbaum,  D.D.,  Hon.  Sec. 

K.  K.  KRANKEISTHAUS,  "WIEDEN,  VIENNA. 

"  Excels  other  mineral  waters  in  purity  and  agreeable  taste,  and  quantity  of 
Carbonic  Acid ;  a  cooling  and  refreshing  drink,  in  febrile  and  acute  affections ; 
employed  with  favourable  results  in  bronchial,  digestive,  and  ordinary  catarrh." 

29  Dt'c,  1879.  Dr.  Lokinsee. 


ungabt  B^noS 


"The  Richest 

Natural 

Aperient  Water." 

Baron  Liebig  in 
"  Lancet.'' 


"SPEEDY, SURE, AND 
GENTLE." 

Professor  ROBERTS, 

M.D.,  F.R.C.P. 


"Unrivalled 

as  a  Customary 

Aperient." 

'  British  Ilcdical 
Journal." 


NONE    GENUINE    IVITHOVT   THE  LABEL   OF 

THE   APOLLINARIS   COMPANY,    LIMITED. 

19,  REGENT  STREET,  LONDON,  S.W. 


In  Original  Bottles,  price  16  and  2  -,  of  all  Chemists. 
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Algonicon  Balm 596 

AUingham  (W.)  on  Fistula,  HiTmorrlioids,  etc. 566 

Altschul  (Dr.),  Professor  of  Elocution  (Impediments  of  Speech  Removed)  507 

Apollinaris  and  Huuyadi  Juuos  Mineral  Waters 016 

Attfield's  (Dr.)  Chemistry,  General,  Medical,  and  Pharmaceutical     .        .  566 

Bailey  (W.)  &  Son's  Sulphine  and  Concentrated  Fluid  Magnesia       .        .  577 

Barnett  &  Foster's  Soda-Water  Machines  and  Accessories,  etc.  .         .  615 

Bainbridge  &  Pound's  Marking  Ink  and  Garden  Label  Ink        .         .         .  595 

Barron,  Squire  &  Co.'s  Drugs,  Chemicals,  and  Pharmaceutical  Preparations  576 

Bayly  (G.  W.),  Cash  versus  Credit 594 

Beale's  (Dr.  L.  S.)  Works 568 

Beasley's  (H.)  Works 614 

Beuger's  Preparations  of  the  Natural  Digestive  Ferments ....  576 

Bingley's  Aerated  Waters 612 

Bond's  Crystal  Palace  Gold  Medal  Marking  Ink 594 

Bowerbank's  Pm-e  Spirits  of  Wine,  etc 578 

Bracher's  (P.H.)  "  Desideratiim  "  Mixing  Machine 598 

Bradley  &  Bourdas's  Albatum,  or  White  Boiige 610 

Brewer  &  Marston's  Chemical  Food,  Pharmaceutical  Preparations,  etc.    .  579 

Bullock  &  Co.'s  Pepsina  Porci  and  Acid  Glycerine  of  Pepsine    .         .         .  579 

Burgess,  Willows  &  Francis'  Drugs,  Chemicals,  etc.  ....  583 

Burrough's  Specially  Pure  Spirits  of  Wine 574 

Bun'ow's  Malvern  Waters 600 

Bush  (W.  J.)  &  Co.'s  Essential  Oils,  Fruit  Essences,  etc 581 

Carr  (W.  Graham)  &  Son's  Cod  Liver  Oil,  etc 578 

Central  School  of  Chemistry  and  Pharmacy 571 

Chamberlin's  Pure  Dandelion  Coffee,  Cream  Baking  Powder,  etc.     .        .  591 

Chavasse's  (Mr.  Pye)  Works 614 

Churchill's  (J.  &  A.)  Text-Books  for  Pharmaceutical  Students,  etc.  .        .  564 

Cooley's  Clyclopa^dia  of  Practical  Receipts 574 

Corley's  Green  Gum  Corn  and  Bunion  Plaisters 591 

Cox  &  Co.'s  Tasteless  Pills 580 
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Darling's  American  Dentifrice  (Coffin's) 
Dinueforcl  &  Co.'s  Horsehair'  Goods,  etc. 
Dunn  &  Co.'s  Acid  Acetic  Fort.  . 


Eagle's  (J.)  Note-Book  of  Solubilities. 

Eastern  Counties  School  of  Chemistry  and  Pharmacy 

EUiman's  Embrocation 

Erhardt's  Skins,  Vegetable  Parchment,  Tin  Foil  Plaster,  etc. 
Ewbank's  Eoyal  Plate  Powder 


Fletchers'  Concentrated  Liquors         .... 
Foulkes'  Cement  for  Broken  Ai'ticles,  and  Toilet  Powder 
Fry's  Cocoa  Extract 


Gibson's  Delectable  Jujubes,  Pastilles,  Lozenges,  etc. 
Glasgow  Apothecaries  Company's  Shop  Rounds 
Gould  &  Son's  Homceopatliic  Medicines     . 
Gray's  Anglesey  Artificial  Leg,  Artificial  Limbs,  etc. 
Grimwade,  Ridley  &  Co.'s  Oil  of  Eucalyptus 


Hampson's  Sugar  Coated  Pills 

Hargi-eaves  &  Son's  Painless  Corn  and  Wart  Paint   . 
Haywood's  Belts,  Bandages,  Stockings,  Knee  Caps,  etc. 

Heisch  (C),  Fees  for  Analysis,  etc 

Hewlett  &  Son's  Mist.  Pepsinas  Co.  c.  Bismutho 

Hopgood  &  Co.'s  Nutritive  and  Sedative  Hair  Cream 

Howlett's  Shop  Fittings     . 

Hubbuck's  Pure  Oxide  of  Zinc   . 

Hunter's  Infallible  Vermin  Destroyer 

Hunt's  Paper  Bottle  Caps  . 

Hynam's  Fuller's  Earth,  and  Cod  Liver  Oil 

Ince's  (.Joseph)  Pharmaceutical  Latin  Grammar 

I  ngram's  Improved  Enema  Apparatus 

Ingram  &  Eoyle's  Foreign  Natural  Mineral  Waters 


James  (Dr.  P.)  on  Sore  Throat,  and  on  Laryngoscopy  and  Ehiuoscopy 
Jewsbury  &  Brown's  Oriental  Tooth  Paste 


Kent  &  Son's  Vinaigre  de  Bordeaux 
Kent  (G.  B.)  &  Sons'  Brushes     . 
Kermode's  Nausine  for  Sea  Sickness  . 
Kilner  Bros.'  Glass  Bottles 
Kimptou  (E.),  Book  and  Cii-culating  Library 


Ladd  (J.  H.)  &  Co.'s  Tmctm-e  Press  . 
Lewin's  Persian  Bouquet    . 
Lemaitre  (W.  J.)  &  Co.'s  Shop  Fittings 
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